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This new volume of more than three hundred 814” by 11” 
pages describes in detail, modern forming techniques as applied 
to austenitic chromium-nickel stainless steels. Tables of engi- 





Unexpected demand has ex- 
hausted the first two printings. 
but copies of the third printing 
may now be purchased 
through The International 
Nickel Company, Inc. 


neering data and more than two hundred engineering drawings 
are used to supplement the text. 
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MALLORY | 
ELKONITE* CONTACTS MI | 


Help Guard the Rural Dweller’s “Life-Line” 


\ slim strand of wire brings city living to the farm. But interrupt that service and | 
vou plunge back a hundred vears. Lights fail. water stops running precious milk 
spoils. The automatic recloser guards this service by eliminating unnecessary ! 
power stoppages. This modern device assures more continuous electrical 


service to rural and suburban America. 


And, of course. vou ll find tough. and dependable Mallory Elkonite Contacts at 
work here. as vou will wherever dependability and long life are vital. Mallory 
| lhonite Contacts are prectsion-n ule have the required toughme ss. resistance 
to both wear and erosion that demanding applications need. That's because 
Mallory exercises the most rigid processing control of materials. 


Whats Your Problem? 
Wherever dependability and long life are “musts” vou Tl find Mallory Contacts 


specified In circuit interrupters at Grand Coulee in refrigerators in street In Canada, made and sold by 
i ' 1 | Johnson Matthey & Mallory, Ltd 
lighting svstems—in litt trueks—in automobiles. And Mallory has designed so 


110 Industry St, Toronto 15, Ontario 
1 ; 


many types there is probably a standard Mallory Contact for vour needs, But if 
vour particular product should call tor à "special, Mallory engineers are ready 


ind able to supply it. Consult them now. 


For all kinds of contact materials and. service. Mall 


Electrical Contacts and Contact Assemblies 


SERVING INDUSTRY WITH 
P.R. MALLORY & CO. inc. 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 
Resistance Welding Materials 


P. R. MALLORY & CO., inc., INDIANAPOLIS 6, INDIANA *Neg. U. s. Pat. Off 
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In this summary of technical developments, space restrictions do not 
allow giving complete details. Further information relating to any 
item can be obtained by writing to the Fditor of Product Engineering. 


ieblights 





Metallic Materials 


STORAGE BATTERIES with twice the crank- 
ing efficiency of present types at -40 F are 
the result of two design improvements —vapor- 
ized lead oxide for the active material in the 
plates, and ultra thin plates that provide a 
significant increase in the total plate area 
within a given volume. 


TITANIUM may develop into a major struc- 
tural material within 5 to 10 years. The Nov- 
ember issue of Product Engineering will 
present all the latest design data about the 
"hottest'" material since stainless steel and 
aluminum came along. 


TWO PERMANENT MAGNET MATERIALS 
will permit design economies for a variety of 
equipment. Alnico 5 has been modified so that 
the individual crystals are aligned 
in the direction of magnetization. 
Size and weight of instruments 


and motors can therefore be re- 





duced. Highly coercive Alnico 
will boost efficiencies in applications where 
a high demagnetization force is the primary 
consideration. 


SILVER PHOSTUBE BRAZING ROD is re- 
placing silver solder in applications where 
corrosion resistance, electrical conductivity 
or high ductility is required. In addition to 
having a melting point of 1,270 F and an as- 
welded tensile strength of 50,000 psi, the rod 
sells for less than most existing silver 
solders. 


MOLYKOTE, TYPE Z, is a less expensive 
grade of the previously announced dry lubri- 
cant bearing the same trade name. (PE, Jan. 
’49, p 5) The molybdenum powder is chemi- 
cally and thermally stable from subzero to 
750 F, has high strength as a bearing film 
that prevents galling and seizing at bearing 
pressures of 100,000 psi and above. Makes an 
ideal thread lubricant. 
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THE PROPERTIES AND STRUCTURE of 
cast iron are significantly affected with the 
addition of boron. Hardness, transverse 
strength and depth of chill increase noticeably 
as boron content goes up. At the same time, 
the size and quantity of graphite particles 
decreases and undercooling becomes more 
pronounced. 


ALUMINUM FOIL is fast becoming the No. T 
parts packaging material in the radio and air- 
— craft industries. Selling points 
e ^f are moisture resistance, non- 
“iam flammability, heat conductivity, 
a affinity for printing inks and 
attractive appearance. 


Nonmetallic Materials 


NEW LAMINATED PHENOLIC is highly re- 
sistant to impact and easily machined, yet 
retains desirable electrical and chemical 
characteristics. A cotton mat filler with long 
fibers extending in all directions instead of in 
parallel planes does the trick. Strength is 
distributed, wear more uniform. Comes in 3-ft 
Square sheets in natural tan color or black 
of different thicknesses. 


““EL ASTIC’’ LUBRICANT solves the problem 
of frequent relubrication of plug-type valves. 
Compressibility and — expansi- 
bility of Hypermatic insure 19) 
percent lubrication for extended 
periods and serve as a safety 
medium to fill voids in the event 
of leaks. Operating pressures can vary from 
59 psi to capacity of valve, temperatures from 
subzero to 259 Fahrenheit. 


s P Al 
ER. Roan : 





LATEST THING in fire protection is a paint 
that creates an inch-thick, marshmallow-like 
insulating substance when exposed to flames 
or extreme heat. Unlike existing fire retardant 
coatings that flake, material is a water- 


Continued on Page 5 
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powder mixture resembling clear varnish. A 
wooden panel treated with the product does 
not become charred after being subjected to 
flames from a blow torch for 25 minutes. 


TELEVISION with sharp contrast and reduced 
glare is the selling point for one company's 
late model receiver. A new tube face material, 
called Teleglas, is the secret. 
Three metallic oxides in the 
glass absorb room light and mini- 
mize halation — the halos of light 
formed from reflections within the 
tube face itself. A 35 to 1 ratio of contrast 
under widely varying conditions of room light 
is the result. 


COMBINATION | spatter-proofing and 
preventive compound for welded steel is 
effective for six months outdoors and two 
years indoors. Coating prevents adhesion of 
flash and weld spatter, saves up to 85 percent 
of the time needed for cleaning welds. 
Applied by brush, spray or dip, compound also 
serves as a base for paint. 


rust- 


Processes 


A ONE-STEP TECHNIQUE for brazing non- 
metallics such as ceramics, carbides, sap 
phires and diamonds to metals. Titanium or 
zirconium hydrides, special copper-silver 
eutectic alloys melting at 1,435 F or even 


pure silver of aluminum can be used to form 
the bond. 


CONTRARY to general belief, pretinning and 
soft soldering of cold-rolled copper sheet do 
not cause softening with a resultant loss of 
hardness and strength. Tests in- 
dicate the highest temperature 
generally reached is only 570 F. 
When copper is overheated to 700 
F for a minute, no measurable 


a 
gaT 


softening occurs; at 750 F a temperature at 
which tinning is not satisfactory, softening of 
the copper sheet is noticeable. 


ZIRCONIUM is yielding some of its secrets 
to hard-working scientists. Arc, high fre- 
quency, and split-tube graphite resistor-type 
furnaces have been used for melting the rare 
metal that fuses at 3,090 F. A three-phase 
model of the resistor furnace has proven most 
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successful; and ingots of the chemically- 
active material have been cast by the bottom- 
plug crucible method in this type furnace. 


ELECTROPLATING of Ni, Cd, Cr, Zn, Ag 
and other metals on magnesium and its alloys 
is a three-step operation — zinc coating by 
immersion, copper striking to a thickness of 
0.0005 to 0.0008 in. and then plating in 
standard baths. Unalloyed or pure magnesium 
calls for dilution of fluorides in the bath 
concentrate. 


Components 


IMPROVED TV TUBES have a bent electron 
gun that incorporates a single ion-trap magnet 
— result, no ion-spot blemishes. Since the 
beam is bent only once, screen spots are un- 
distorted and picture resolution augmented. 


NO ELECTRIC CURRENT is needed for a 
new type fluorescent light — as long as the 
tube is agitated it will continue 
cwm to glow. An electrostatic charge 
set up by the interaction of 
mercury and phosphor causes low- 
pressure argon or neon to glow. 
Different fluorescent powders can be used to 


produce a variety of colors. Tubes can be 
made in any shape. 


SMALL D-C GENERATOR delivers output 
voltage proportional to acceleration rather 
than velocity of rotation. Change in velocity 
of a drag cup non-magnetic rotor turning in a 
fixed d-c field induces a proportional voltage 
in a secondary winding located 90 deg in 
space from exciting field. Applications in- 
clude computors, aircraft controls and servo 
systems where acceleration must be measured 
or limited. 


STREAMLINED HANDLE MECH- 

ISM for circuit breaker and con- 

trol cabinets is slam-proof. Three 

locks are provided — one for the 

"off" position, a second for the 
on’’ position and a third for emergency ad- 
justments when the power is on. 


SOFT RUBBER ABUTMENTS in the center 
grooves of large packing rings prevent 
“‘rolling’’ during reciprocation of shafts. This 


Continued on Page 7 
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Electrical connector molded from Hycar rubber by Mines Equipment Company, St. Louis, Missouri. 


it handles “HOT JUICE” for planes-SAFELY 


OU'VE often seen air liners 
getting under way at anairport. 
A serviceman brings out a portable 


electric generator, plugs it in, gets 


the plane's huge engines going. 


The plug that connects the elec- 
tricity to the plane has a vital part 
in this job. And the plug pictured 
above more than meets the tough 
service requirements. It's made of 
Hycar OR-25 EP (easy processing), 
aspecial oil-resistant American rub- 
ber with outstanding advantages. 


Hycar OR-25 EP resists heat gen- 
erated by current, stays flexible at 
high temperatures. It resists oxida- 
tion, aging, weather and wear. Most 
important—it resists abrasion and 


Hycar 


Amuia Rubber 





chipping, and neither oil nor grease 
will harm it. 


Important production econo- 
mies, such as shorter mixing cycles, 
are made possible by the superior 
processing characteristics of Hycar 
OR-25 EP. Find out the many ways 
that versatile Hycar may be used to 
help build your sales and profits. 
For complete information, please 
write Dept. HJ-10, B. F. Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. 


B. F. Goodrich Chemical Company .. 22... 


GEON polyvinyl materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers 
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Vee-Dam design insures complete sealing of 
each ring and does away with labyrinth flow. 


BALL BEARINGS made of beryllium copper 
are gaining favor in applications where corro- 
sion resistance and non-sparking are major 
considerations. Though these non-magnetic 
bearings are not as hard as the steel counter- 
parts, their load carrying capacity more than 
compensates because of high fatigue, re- 
sistance. 


SOLENOID-ACTUATED PEN avoids ink- 
throwing while affording speedy recording on 
circular-chart electronic potentiometers. 
Amplifying linkage is designed so that the 
solenoid’s high-velocity movement is almost 


complete before the pen is picked up. 


Products 


ELECTRIC FLAMELESS HEAT GUN that 
projects up to 1,200 F of radiant heat is 
adaptable to most of the usual applications 
for a blow torch. Direct flame 
brazing or soldering is the only 
exception. Absence of an open 
flame permits the use of the 
Thermal Jet for softening or 
welding plastics and other materials that 
will not resist flame temperatures. 





AN AUTOMATIC DEVICE controlled by a 
gyroscope takes the ‘‘Dutch Roll’’ or tail- 
swaying motion out of jet planes. Gyroscope 
senses impact of wind gusts and actuates a 
motor that moves the rudder. 


TURBINE-TYPE PUMP with a “‘floating’’ im- 
peller is not subject to ‘“‘freezing’’ during 
temperature changes, bearing rust or improper 
lubrication. Wheel is secured to an enlarged 
shaft by a lock nut and woodruff key, thereby 
reducing metal-to-metal contact. Compensa- 
tion for endplay is made with a proloaded 
spring under the outer adjusting nut. 


PERSPECTIVE DRAWING INSTRUMENT 
automatically guides pencil toward establish- 
ed vanishing points from any spot 

ak on the board. A system of three 
“RR scale arms controlled by piano 
INS wires strung around pulleys is 
‘ the heart of the Perspect-O- 

Metric. Brake levers lock the arms while 
lines are being drawn. Isometric drawings 
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can also be made. Instrument is attachable to 
parallel-ruling straight edges. 


FLUORESCENT STREET LIGHT is virtually 
glareless. Fixture is a cigar-shaped aluminum 
tube containing two pairs of 8-ft fluorescent 
lamps. Two highly polished reflectors, mount- 
ed back to back, direct the light through clear 
plastic windows onto the pavement. 


Testing 


A DAILY DIARY is written in dust by a 
simple instrument that determines the extent 
of air contamination for a given area. A jet 
tapered to a fine slit samples air continuous- 
ly. Particles in the samples are deposited on 
a revolving glass disk that is calibrated for 
any desired period from a minute to a week. 


QU ALITY CONTROL of metal sheets less 
than 0.005 in. thick can be more accurately 
maintained by subjecting them to ‘‘bulge’’ 
tests rather than to conventional 






tensile tests. Correlation with 
M a the actual formability of a metal 
p". T is so close with this new method 
we that an ASTM committee is con- 
sidering the standardization of such a test for 
all the materials that are classified as foil. 


OTE 


SENSITIVE TACHOMETER for checking 
vehicle speeds over rough terrain utilizes a 
bicycle wheel that spins a small generator. 
Inaccuracies caused by ground slippage are 
therefore avoided. A voltmeter registers the 
generator’s output in miles per hour. 


SUPER MICROSCOPE that “sees” has 
mirrors instead of lenses. Instrument will per- 
mit the use of infra-red rays for 
spectral analysis and identifica- 
tion of chemicals. A small spheri- 
cal convex mirror and a large 
aspherical concave mirror do the 
magnifying. Both are made of speculum metal 
coated with a reflecting layer of aluminum. 





A NEW-STYLE GALVANOMETER - the Con- 
tact Modulated Amplifier — will withstand 
more than the usual amount of shock. Vibra- 
tions of considerable magnitude do not upset 
the instrument’s calibration and electrical im- 
pulses as small as a few hundredths of a 


microvolt can be measured. 








Inside story of the 


TANKS 


made for rugged 


ALASKAN 
SERVICE 


They're fabricated from 


REVERE HERCULOY 


The silicon-bronze alloy of great strength and corrosion resistance 


A. ASKA is no place for sissies, whether they be men, metals or alloys. 
Rugged service calls for rugged materials. That's how Revere 
Herculoy came into this picture. The tanks illustrated, which had to be 











made to a combination standard of ASME and Army spociessione, are ROLL OUT THE TANKS-— Here you see a sheet of Revere 


7 D Herculoy being rolled into cylindrical shape at the H. AMICK 
of 1250 gal. cap. and made for a working pressure of 127% Ibs. Each ge METAL WORKS. Seattle, Wash. Heads are then 


welded onto both ends of these cylindrical shells, 


tank receives a 300 Ib. hydrostatic test before shipment. 

Herculoy was chosen for this job because of its unusual properties. 
This silicon-bronze alloy has the corrosion resistance of copper with 
the strength of medium carbon steel. It cold-works and hot-works 
readily and is easily welded by any of the commercial methods, its 
thermal conductivity being roughly only 10% of that of copper and 
comparable to that of mild steel, thus high thermal losses of conduction 
are not encountered. In the case of the tanks shown the welding 
method employed was the Heliarc process, using '4" Herculoy oad 

Tanks were welded both inside and outside. 

Herculoy also has superior fatigue resistance, and is used in opera- 
tions requiring resistance to alternating and cyclic stresses. It is but 
one of the many Revere Metals and Alloys and combinations of alloys 
being used more and more by more and more industries for the really : : 
"A jobs. For these industries have found there are many uses for — Anm 
copper and copper alloys of which they had never before dreamed... ‘tube is placed into the tank. These elements range in sizes 
uses that have resulted in substantial savings, longer life, improved — °//rom 3 sq. ft. of surface t0 750 sq. ft. 
performance. They have also found that because of the many years of 
experience working with copper, Revere Technical Advisory Service 
can be of real help in solving many of their problems. 

So, before placing your next order, why not call the Revere office 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


230 Park Avenue, New York 17, New York 








, HEADED FOR THE FROZEN NORTH—Thes . 
Mills: Baltimore, Md.; Chicago, lIl.; Detroit, Mich.; Los Angeles and bleted tanks awaiting sbipment are 48" x 168" and are the 


Riverside, Calif.; New Bedford, Mass.; Rome, N, Y. largest of the group of some 300 made of Revere Herculoy 
Sales Offices in Principal Cities, Distributors Everywher?, éy H. AMICK SHE FT METAL WORKS for use im Alaska, 


t 
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“PACKAGED POWER’ 


That's Shockless—Trouble-Free! 





| LINK-BELT Elkectrofluid GEAR DRIVES (b) It prevents damage to costly power-driven 


WITH SILVERLINK ROLLER CHAIN equipment and eliminates work stoppages. 
The Ideal Slow Speed Drive (c) It permits the use of a smaller motor than 
ordinarily required to handle starting loads— 
The advantages of the Electrofluid Drive are avail- improves power factor and overall efficiency. 


able on virtually any power application through 
combination with other Link-Belt enclosed gear 
and chain drives. Above is shown one such com- 


bination which will afford shock-proof, econom- 


Ask for Book No. 2085-B giving full details and 


application suggestions. 


ical dd TYPES OF LINK-BELT ir Variable 
rives 
ical power transmission at low speed. Power feemenbulen Ahihi v 
° e . o V-Belt Drives 
Three principal advantages of this drive are: Silverlink Roller Worm Gear Drives Ball Bearings 
: . o Choin Herringb G Roller Bearings 
; . (a) It provides smooth power transmission, assum- iaaa ii "— anoa 
: ° o ° Chain SeS i Couplings, 
ing the load gradually and eliminating shocks Plone Helicol Gear Drives Ciuibes 


which could damage material in process. 


LINK-BELT COMPANY Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, 


San Francisco 24, Los Angeles 33, Secttle 4, Toronto 8. Offices, Factory Branch Stores ond Distributors in Principal Cities 


LINK4C? BELT 


| Power Transmission Machinery 
|| "THE COMPLETE LINE" 





Malleable Chain Gearmotors Collars, etc. 





19,239 








= Designed to be used 
with the greatest 

of ease! 

Magnetic 

4) Contactors 


...in a complete, all-new line 








enema 












EASY TO WIRE 


All terminals can be reached from 
the front; large pan-head screws 
give ample bearing surface for 
screwdriver. Just strip wires, slide 
them under terminal clamp which 
rides out with the screw, and 
tighten screw. These new G-E a-c 
contactors are available in NEMA 
sizes 00, 0, 1, 2, and 3, rated up 
to 50 hp at 440 volts 


EASY TO INSPECT 


By loosening two captive 
screws to lift off the burn- 
resistant arc hood, you quickly, 
completely expose the con 
tacts, simplifying inspection 
and maintenance. All contacts 
can be removed without dis 
turbing connections to ter 
minals. A screwdriver is all you 
need for inspection. 


EASY TO CHANGE CONTACTS 


In sizes 00, 0, and 1, contacts 
can be changed from nor- 
mally open to normally closed 
(or vice-versa) with no extra 
parts. Just remove two screws 
and take out the moving con- 
tact head. Then depress the 
spring slightly (it's held in 
place permanently), roll out 
and reverse the contact 


EASY TO CHANGE INTERLOCKS 


To meet individual control circuit 
needs, interlocks in all sizes can 
be changed from normally open 
to normally closed, just like the 
main contacts. Extra double- 
circuit interlocks with interchange- 
able contacts are quickly added 
to either side of the contactor. 
This means four extra interlocks! 


See Bulletin GEA-5154. 


GENERAL GO ELECTRIC 
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SENSITIVE RELAYS 
FOR MANY OPERATIONS! 


Need a highly sensitive, extremely 
accurate device to control, protect, 
or regulate an operation? You'll find 
the right one among General Elec 
tric's standard Tvpe GTR a-c and 
d-c relays. Unlike ordinary relays, 
these devices are made to operate or 
minute frequency, voltage or current 
changes in a circuit, and, where ne 
essary, to initiate corrective action 
Enclosure is dust-tight and moisture 
proof. See Bulletin GEA-2961 





AMPLIDYNE PLUS AMPLIFIER 
EQUALS BETTER CONTROL! 


Note the many ways the General 
Electric electronic amplidyne can 
help in many types of motor con 
trol where you need precise regula 
tion of current, voltage, and speed 
With this versatile packaged unit, 
you can cover wide speed ranges, 
limit loads, hold tension, speed up 
acceleration, and position accu 
rately. Providing instant response 
and high amplification, the G-E 
electronic amplidyne can be ap 
plied to the control of motors 
from ! , hp to 200 hp. See Bulletin 
GEA-4889 





STURDY SPACE-SAVER 
—THE SIZE 2 SWITCHETTE! 


Where space is limited, use this com 
pact, sturdy General Electric Size 2 
Switchette to control small-motor 
drives, for limit-switch applications, 
and in various electronic, industrial 
heating, and other control circuits 
Approximately 2 x 1 x 1 inches, it 
weighs only two ounces. Snap action, 
double-break-contact construction 
gives it a current rating up to 25 
amperes at 230 volts a-c or 24 volts 
d-c— makes it withstand severe vibra 
tion. See Bulletin GEC-207 
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PRODUCT 


HIGHLIGHTS 





Switch to the Switch 


Yes, more than 10,000 circuit combinations and oper 
ation sequences are possible with this versatile control 
and tranfer switch—the General Electric Type SB-1 
Because its many standard cams, contacts, fingers 
and other parts are interchangeable, you can use it 
for practically any control job on almost any low 
capacity circuit. Construction features include silver 
to-silver contacts, anti-arcing barriers between ad 
jacent circuits, and sturdy Textolite face plates. 

For extra-heavy duty, the rugged Type SB-9 has 
all these features plus wear-resistant extra strength 
built into every part —contacts, gears, shunt connec 
tions, and even the handles 

Both the SB-1 and SB-9 mount on panels 14 to 2 
inches thick, are rated up to 20 amperes at 600 volts 
a-c or d-c. And standards are ready on only four weeks’ 
delivery! See Bulletins GEA-4746 (SB-1), and GEA 
4114 (SB-9) 


I 
| 
I 
| 
| 
| 
| 
I 
| 
| 
I 
| 
| 
| 
I 
| 
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i General Electric Company, Section C668-76 
i Apparatus Department, Schenectady 5, N. Y. 
I Please send me the following bulletins 
GEA-2961—Type GTR relays 
GEA-4114— Type SB-9 switch 
GEA-4746—Type SB-1 switch 
| GEA-4889—Electronic amplidyne 
I GEA-5154— A -c motor contactors 
I GEC-207 —Size 2 switchette 
| CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
l PRODUCT ENGINEERS! You'll find "everything electric" for 
| machinery manufacturers in the General Electric section 
l Name 
I 
Company 
l 
Street 


City 


1 





K-1207-16 
Fr » 


Cone-type check valves illustrated have an operating pressure up to 1500 


PSI with a burst pressure of 3750 PSI 


fluids, gasolines, oils, water, and acids non-corrosive to aluminum. 


Excellent for use with hydraulic 


Metal-to-metal seats are best 
suited for high pressures, extreme 


temperatures, and corrosive fluids 





Specify KOHLER CHECK VALVES 


for long service life 





send your new Catalog to 


| KOHLER CO., Dept. 17-J, Kohler 
Pl 
| 


Name 
Compan 
Add 
12 


'The complete line of Kohler Precision 
Parts includes check valves for all air- 
craft, industrial and automotive in- 
stallations. Leading manufacturers 
specify Kohler valves for lines using 
hydraulic fluids, gasolines, lubricating 
oils, aromatic fluids, air, vacuum, 
water, acids, chemicals, etc.— and re- 
quiring a pressure regulating valve, 
pressure relief valve, vacuum breaker, 
restrictor check, check valves with high 
or low opening pressures or check valves 
for special applications. 

All major types, cone, soft 
seat, and swing checks, have 


— been developed to meet rigid 


service requirements. The superiority 
of Kohler designs and precision man 
ufacturing processes have been dem 
onstrated by valves in actual use. 
Kohler valves have quick opening and 
positive closing without poppet chat- 
ter or leakage. When they are open, 
free flow is maintained with minimum 
pressure drop. 

Kohler engineers will gladly cooper 
ate in developing precision parts for 
your special requirements. Write for 
our new catalog, showing the full line 
of Kohler Precision Parts, with speci- 
fications, engineering data and useful 
information. 


KOHLER or KOHLER 


PLUMBING FIXTURES + HEATING EQUIPMENT + ELECTRIC PLANTS 
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WANT MORE INFORMATION 
on any of these fasteners? 
CHECK — and CLIP this strip. 












Da 


LAMSON LOCK NUTS: Fconom- 
ical, vibration- proof. Can be 
re-used repeatedly 


"1035" SET SCREWS: Cup point 
type, hardened, heat-treated. 


COTTER PINS: Steel, Brass. Alu- 


minum and Stainless Steel 


SPECIAL NUTS: Cone, Barrel, 
Oblong, Plier, Tri-Slot, Half- 
round, etc 














PHILLIPS AND CLUTCH HEAD: | 
Machine Screws and Tapping 
Screws 


LAMSON 
"1035" CAP SCREWS 


Accurately headed, precision threaded and plenty rugged— 
that, in a nutshell, describes Lamson “1035” Cap Screws. 





MILLED STUDS: Concentric, 


accurate,ina full range of sizes 























“BENT” BOLTS: Including U 
Bolts, Eye Bolts, Hook Bolts, ete. 
Lamson pioneered the “high tensile" Cap Screw after years of research 
and "on the job" testing. 
Today's "1035" product is precision-made on the finest type of bolt-making 
machinery—and heat-treated automatically in furnaces 
where the atmosphere is scientifically controlled. 


an 


WEATHER-TIGHT BOLTS: Elimi- 
nate counter-boring in wood 
assemblies 


As a result, the modern Lamson “1035” Cap Screw is unmatched 
for strength, toughness and all-round quality. 


That's why you'll be way ahead always to say “Lamson” before you say “Cap Screws." 
THE LAMSON & SESSIONS COMPANY 


General Offices: 1971 West 85th Street, Cleveland 2, Ohio 
Plants of Cleveland and Kent, Ohio * Birmingham * Chicago 





PIPE PLUGS: Forged Steel, 


heat-treated 


r : 
LA ULLA oe CAJUCUO7ZZ7 The Lamson & Sessions Company 
1 1971 W. 85th St., Cleveland 2, Ohio 





SEMS TUNAS NUTS EH 


| STOVE BUSS TTS PTS RIVETS 
TAPPING SCR ONS ROPE CUPS SET SCREWS PLUW BUS 


ESSET TNNT SN RES 


STREET 


ZONE STATE 





,,NEW TEXROPE AUTOMATIC SHEAVE T 


NOW. Get Lowest Cost 





One Hand | TO, GO FASTER 
.*« 


Does it... 


WHILE MOTOR 
IS RUNNING 

















NON S. 
Sop) 


Move Motor d 


From Driven Machine 


Move Motor Forward 
Toward Driven Machine 








TEXTILE 


AUTOMATIC SHEAVE changes speed of spin- 
ning frame in seconds while in motion. Replaces 
more expensive method of changing speed. 
Here, operator avickly obtains best operating 
speed to suit thread strength and size. Speed 
con also be changed to suit various operotors. 


MACHINE TOOLS 


HIGH MACHINE PRODUCTIVITY is number one 
advantage of instantly adiustable Vari-Pitch 
Automatic drives. Constant cutting speed is now 
easily obtained at lowest cost for grinders 
buffers and polishers plus the inherent 
shock-obsorbing advantages of Texrope V-Belts 
Close control of periphery speed means higher 
efficiency grinding and polishing, as well os 
prolonged grinding wheel life 


WOOD PRODUCTS 


CORING MACHINE uses automatic sheave and 
Allis-Chalmers induction motor ard control. In- 
stantly vorioble speed with 2 to | speed range 
greatly increases output of small original cost. 
Motor operates ot 900 rpm with driven shoft 
speed adjustable from 120 to 228 rpm. 


Vari-Pitch Automatic Sheaves offer the some 
advantages for punch presses, engine and 
automatic lathes, drill presses and many other 
types of machine tools.Why not investigate the 
possibilities of using this new sheave in your 
2ro*-21? You'll find an Allis-Chalmers Texrope 
drive expert at your nearby A-C Sales Office. 
He'll be glad to show you how Vari-Pitch Auto- 
matic Sheaves can be applied to your product. 


N" VARI-PITCH AUTOMATIC SHEAVE covers most speed changing 


needs from 3 to 40 horsepower . 


.. gives you instant stepless speed 


control for machines at lowest possible cost! It changes pitch diameter 


and holds belts at proper tension automat 


increase; 2 to 1 range. 


cally! Gives you 100% speed 


Machine designers and original equipment manufacturers are already 
using this new sheave to increase machine versatility . . . at costs only 
a fraction more than for other type of speed control. 


Send for details on this great new advancement today. Learn how it 


can be applied to your problems at new lost cost. And for additional 
information on other A-C products for the OEM field — pumps, motors, 
controls, voltage regulators — check your needs in the coupon below. 


Tearope and Vari Pitch are Allis-Chalmers trademarks. 


CHALMERS 
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PUMPS 


PERFECT SOLUTION to varying head and co- 
pacity of pump ot same time maintaining effi- 
ciency. Where pumping requirements vary, pump 
con be instantly adiusted to supply more or less 
liquid os desired. Pump illustrated is solids 
hondling pump driven by 10 hp enclosed motor. 


ALLIS-CHALMERS, 1002A SO. 70 ST. 
MILWAUKEE, WIS. 


Automatic Sheaves—Bulletin 2087223 o 


Handy Guide for Electric Motors — 
Bulletin. 5186052 


[1 


Rocking Contact Voltage Regulators — 


Bulletin 1386035 
Bulletin 14B6143 


1 
' 
i 
' 
' 
' 
' 
' 
Pleose send me the literature checked below , 
' 
a 
^ 
' 
' 
a 
+ 
' 
' 
1 
' 
' 
' 
' 
Bulletin 1486137 ' 


ID D 


f 
i 


Vori-Pitch Sheaves—Bulletin 2086082 


[1 







' 
i 
Speed Chongers— Bulletin 2086013 a" ' 
' 
' 
| Switchgeor ond Control Devices — 2 
' — 
. Bulletin 2587095 g 
' 
i 
a Pre-Engineered Texrope Drives — ' 
' Bulletin 2086956 e ' 
' ' 
a ' 
B mens ' 
. ' 
` ' 
p Title i 
q ' 
' 
Firm i 
' 
' 
Address ' 
' 
i 
City State ' 
-———————————— Diiia 








custom molder's know-how 


CUSTOMER 
Philco Corporation 


Philadelphia, Pa 


MOLDER 
American In itor € ration 
MATERIAL 
Durez ttle phen« plastic 


Q9 Whenever a salesman in any of the 
thousands of Philco dealers' showrooms 
starts a sales talk on this new televison 
model, he is demonstrating the result 
of manufacturer- molder cooperation. 
And whatever you make, wherever it 
is used, whoever buys it, there is very 
likely in your product a place to use a 
€ ustom-molder S know -how as success- 
fully as Philco. Lower material costs, 
economies in finishing, faster produc- 


A new hit with plastics users everywhere 
is the handy''Durez Check-Chart. ” W rite 
for yours. Durez Plastics & Chemicals, Inc., 
1510 Walck Rd., N. Tonawanda, N. Y. 


16 


l pays 


tion, better appearance, or longer prod- 
uct service are among the potential 
benefits. 

Philco is familiar with all these as a 
big user of phenolic plastics for years. 
Although the cabinet of this receiver 
was to bea complicated one-piece form 
weighing no less than 12 pounds, they 
confidently handed the problem of 
producing it to well-known molders. 
Shaped in American Insulator's presses, 






fo use your 





VERIFIED ACCURACY. Sample of finished 
molding is turned over to engineers for 
checking all measurements accordirig to 
Philco specifications. Photo shows cabi- 
net as received from press operator. 


SIMPLE PRODUCTION. Cabinet is ejected 
from hydraulic press at custom molder’s 
plant with all holes, lugs and bosses 
molded in. Smooth, glossy surface is in- 
tegral and requires no finishing operations. 


the housing needs no machining, no 
gluing, almost no finishing... and be- 
cause it 1s Durez mottle it has a rich, 
wood-colored finish of permanent nat- 
ural luster. Quality of performance both 
visual and aural is safeguarded by the 
high dielectric strength of the Durez. 
The valuable services of skilled cus- 
tom molders, as well as experienced 
Durez phenolics specialists, are at your 
call for consultation and planning. 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 





PHENOLIC PLASTICS THAT FIT THE JOB 
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The Kuurling 
SAVES TIME... 


ASSURES A SLIP-PROOF 
GRIP, EVEN WITH OILY, 
GREASY FINGERS 


| There is a definite saving of assembly time when you use "UNBRAKO" Socket Head Cap 








Screws. The exclusive knurled heads perform triple duty: (1) the knurling provides a sure, 
slip-proof grip; (2) the knurling speeds assembly, because it enables the "UNBRAKO" to be 
screwed in faster and further with the fingers—handiest of all wrenches—before a "key" 


becomes necessary; (3) the knurling permits positive locking—a feature so often essential 
where there is excessive impact or vibration. 


As always, the brand name "UNBRAKO'"' signifies extra strength and precision manufacture 
to close tolerances. 


"UNBRAKO" Knurled Socket Head Cap Screws are available in both National Coarse and 
| National Fine Thread Series in a full range of standard sizes. Other sizes to special order. 
Ovr "UNBRAKO" Catalog gives you further details— write for it and for the name of your 
nearest "UNBRAKO"' Distributor. 


Knurling of Socket 
Screws originated 


with "Unbrako” OTHER POPULAR “UNBRAKO” PRODUCTS 


in 1934. 

D "UNBRAKO" Knurled Cup Point or Knurled Thread Self-Locking Socket Set Screws; 
“UNBRAKO” precision-ground Dowel Pins . . . of hardened alloy steel; "UNBRAKO"' fully- 
formed Pressure Plugs . . . in either regular or "Dryseal" types. 













SOCKET SET 
SCREW WITH 
SOCKET HEAD PLAIN CUP 
STRIPPER BOLT POINT FLAT HEAD 
WITH SOCKET 
KNURLED HEAD For use where Self-Locking is not CAP SCREW 
necessary, the "UNBRAKO'" Socket as 
Stripper Bolt or Shoul- Set Screw with plain cup point has -— vus un — oen 
der Screw — precision proved highly satisfactory. Sizes aa e rte re e A i E er 2 
ground for maximum available from - 4 to 1'4'' diometer, encung "eae ond o extra 
n à full range of lengths strength and precise close tolerances. Available in 
— | sizes from '4'' to 3'" diameter, in a full range 
of lengths 
| 


BOX 545 JENKINTOWN, PENNSYLVANIA 


| 
| 
| STANDARD PRESSED STEEL CO. 


“Serving Industry continuously since 1903 through Industrial Distributors” 
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10 REDUCE COSTS! : 


Completely self-contained, automatic in operation, this 





| direct-fired heater provides an entirely new solution to 
li the troublesome problem of plant heating. A “single- 
| | package” heating unit that can be positioned anywhere, 
it supplies heat directly to the area needing it, efficiently 
and economically. 
Incidentally, it also proves that using Stainless Steel 
does not necessarily increase cost, but on the contrary, 
can decrease it. 
rpne heart of any heater is the combustion chamber allowed them to build the chamber smaller (to reduce 
I In the original Dravo Heater sold by the thousands its heating surface 535. without reducing operational 
| to army camps and plants during the war, this chamber performance ) and to reduce its weight 1500 pounds 
| | was made of corrugated carbon steel lined with refrac In addition, the simplified chamber design obtained 
| tory cement, Numerous fins and deflectors were welded bv the use of Stainless Steel reduced the number of 
| to its outer surface fabricating operations from 95 to 67. And, even though 
| lo meet the tremendous civilian demand created by welding with Stainless requires more care, welding costs 
its highly successful war-time service, Dravo engineers too were reduced because only 186 lineal feet of welding 
recently redesigned the heater to increase its efheiency, were require d instead of 400 feet 
to reduce its size and weight, to increase its life span, to è To indicate how U-S-S Stainless Steel might benefit 
make its operation safer. And in order to maintain prices you in similar constructions, we recapitulate the bene 
in the face of rising labor and material costs, they took fits Dravo has obtained by using Stainless It has 
steps to speed up its production and to reduce manufac- enabled them to employ less expensive manufacturing 
turing costs. They accomplished these things mainly procedures than those used previously. It has insured 
by building the combustion chamber of Stainless Steel greater portability for their equipment. It has improved 
jv specifving Stainless Steel that withstands tem- heat transfer and eliminated expensive refractory main- 
peratures up to 1600. F. they got rid of the troublesome tenance. Dravo is now sold on the use of Stainless Steel 
and maintenance-demanding refractory lining. The un- because, as their engineers report, it has given them a 
| lined chamber, with its entire surface now exposed to tremendous advantage over competition in many r 
the flame and gases, greatly increased heat. transfer spects, one of the most important being , t 
3 [his made it possible to eliminate fins and deflectors, manufactur 
r---------- /—€—— -n 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO NATIONAL TUBE COMPANY, PITTSBURGH 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


United States Steel Corporation Subsidiaries 
Room 2069 Carnegie Building, Pittsburgh 30, Pa 


Please send me the new book An Introduction to 
U-S-S Stainless Steel 


Please have a Stainless representative call on me 


Name 








Company 
U:S:S STAINLESS STEEL 

SHEETS - STRIP - PLATES - BARS - BILLETS 
PIPE - TUBES - WIRE - SPECIAL SECTIONS 


Address 


City Zone State 





~ In Unit Heaters 


"4 or Fan 





Coolers 


` Lm m a 





OTECTORS 


KEEP THE HEAT OR COLD ON 


HERE'S HOW 


BY ELIMINATING MOTOR BURNOUTS KLIXON PROTECTORS WORK 





 RLIXON P 


Klixon Protectors built into the motors used in forced air unit heaters 


and cooling fans help keep the equipment operating dependably by pre- 





venting motors from burning out. 


à y 
i 4. ) ) , D 5 i i ! » d > rs 
These simple foolproof protectors, built in by the motor manufacturer, CLICK . . . IT'S OFF! 
take into account all the motor destroving factors that cause motors to When temperature w thin the equip. . 
` ment reaches danger point, the 
overheat and burn out, and cat the power "off" should the motor become ey ae 


OFF prevenung t 





dangerously overheated. Then when the motor cools they snap the power 
“on” again. Temporary overloads do not Cause nuisance tripouts. 


Regardless of the type of motor driven equipment you use or manufacture, 


always specify Klixon Motor Protectors. Also remember to specify Klixon 








Protectors in such equipment as transformers, solenoids, adjustable trans- 2 
formers and other electrical equipment. CLICK . . . IT'S ON! 
As soon as equipment cools to safe | 
SPENCER THERMOSTAT, Division of Metals & Controls Corp. e 





- manual reset button. 


LIxON 
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tor sthe power “ON | 

910 FOREST STREET, ATTLEBORO, MASS. xain automatically or by pushing the 
j 

| 

| 
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Brother Peddlers!... 


^» 





Meet our New Star Salesman 





... fhis built-in VEEDER-ROOT COUNTER* 


LISTEN TO THIS SALES MANAGER 
"First of the month, this counter goes 
into all our machines as standard, origi- 
nal equipment. This means our custom- 
ers get a new service from our product— 
a means of getting accurate produc- 
tion records and cutting out waste 
and mistakes. And as for us, we 
get an iron-clad means of prov- 
ing our service guarantee. 
Now, my friends, you've 
really got a new high- 
voltage line to your sales 
story — and no one else 
in tbe business bas it, yet. 
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Let's get going!” 

That'san example of how "countless" 
products began to click faster in sales 
... when they began to count. For built-in 
Veeder-Root Countrol is a valuable 
extra service, a distinctive feature that 
talks business in the language of the 
toughest customer . . . in plain, black- “T 
and- white figures. 





e Counter shown 
is a V-R Medium-Size 


Counte ibout 4'A* 

And these figures can be put to work long, built into a long 
in endless ways, for a poultry-physician — 7 7l puni RUE 
or a map-maker, as the case may be. So — or what have you. It's 
why not for youn? Don’t say: “But my one of sores of V-R 
product can't count." Giveitachanceto — 1» s 


speak for itself...directly to us. Write. — log. Write for your cop) 


VEEDER-ROOT INC., HARTFORD 2, CONNECTICUT 
in Canada : Veeder -Root of Canada, Ltd , 955 St 
James Street, Montreal 3. In Great Britain: Veeder 
Root Ltd., Kilspindie Road, Dundee, Scotland 


a wh, OE 








DIE CAST AUTO DOOR... 





ASSEMBLED 


ANOTHER CHIEVEMENT 





E — Designed n collaboration with Kaiser Frazer =, 


——— A 
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Electrical Engineer. machine tool company. says: 
"| think designers will save time in the long run if 
they decide, at the start of a job, to use standard mo- 
tors. We'll eliminate exhaustive engineering tests we 
used to make on fractionals. With horsepower, serv- 
ice factor. breakdown torque. and starting current all 
rated on a clear-cut. uniform basis we'll know in ad- 


vance that the motor will do the job.” 


standardization 





Chief engineer, portable tool plant, says: “I sim- 
plify design when I specify series-motor parts with 
NEMA standard dimensions for our portable tools. 
By designing tool housings to take parts conform- 
ing to these standards, I simplify case construction. 
obtain interchangeable motor design, and lower 


overall costs." 


20 








Vice-President, washing machine company. says: 
"The use of standard washing machine motors helps 
our dealers to give dependable service. With stand- 
ard motors. the service man ean take full advantage 
of the motor manufacturer's motor-exchange and re- 
pair-service plans—take the headaches. and delays. 
out of motor repairs or replacement. He can be sure 
that the motor he puts back on the job will perform 
as it should.” 


Propucr ENGINEERING — Ocroner, 1949 

















S 

i 
President. electric blower corporation, says: “The Head of oil burner firm says: “Standardization of 
big thing about the new fractional-hp motor stand- motors and parts is most important to our company. 
N ardization plan. to me is that we stand a better chance Our burners can be made in several sizes and types 
of getting ‘off-the-shelf delivery of motors when they without changing the motor size or application, even 
| are a big-production item. instead of a special. Also. we when making improvements and new models. Stand- 
| eliminate special jigs and fixtures. and the need for ardization means lower production and inventory costs 
making universal mounting bases and adapter plates.” for oil burner manufacturer and distributor or dealer.” 

I 











700-99 


| | 
ERALA ELECTRIC 
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GRAPHITAR 


d 


The many unique characteristics of Graphitar make it an invaluable 
material in many industries. Graphitar is extremely light, mechanically 
strong, and inexpensive. It finishes to tolerances as close as .0005" and laps 


perfectly as a bearing, bushing and seal. Graphitar is unaffected by temper- 





ature extremes, and is impervious to strong acids and chemicals. It won't expand, 
contract, corrode or scale. It needs no lubrication because it is in itself a lubricant. 
You are invited to send your sketches for study by our engineers. They may be 
able to suggest Graphitar parts that will solve a mechanical problem for you. 


Write for our new 64-page Catalog now ready for mailing. 


THE UNITED STATES GRAPHITE COMPANY 


^5 
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GIVES PARKER SELECTOR VALVES 
RANGE UNDER EXTREME CONDITIONS 


7 71 


Graphitar sealing discs and bearings play important 
mc + roles in the Parker Aircraft Fuel Selector Valves 
that insure positive, split-second changes of fuel 

supply under the most extreme operating condi- 
tions. The Graphitar sealing discs constitute 
ideal lapped port seals for life of the valve. 
They permit the valve to operate from a range 
of 0 to 50 psi with low and uniform turning 
torque, consistent under extreme conditions: wet 


or dry, new or old, from —65° to 160°F. 7 7 ¢ 





Two Graphitar bearings permit the valve rotor 

to be turned smoothly without lubrication. * * * 

Parker valves control the flow of hydraulic oil, engine 

oil, water injection systems, large air and vacuum lines 

as well as aviation gasoline and kerosene. They are applic- 

able as shut-off valves for jet engines in high temperature air lines 


(up to 450 F.) or as high pressure (500 psi) shut-off valves. T 


ev 
GRAPHITAR 


(CARBON-GRAPHITE) 





DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
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NEW PROCTOR STEAM IRON 


(S (ops (n plastic 


Below are pictured the two halves of the water 
reservoir for the New Proctor Steam Iron show- 
ing the details of its outstanding plastic engineer- 
ing design 

Product designed by Proctor Electric Company's 
Engineering Staff, Philadelphia, Pa. in conjunc- 
tion with Donald E. Dailey, Industrial Designer 
Mold designed by Proctor Electric Company's 
Engineer nt Staff in conjunction with Shaw In- 
sulator Co., Irvington, N. J., molders of the 
parts. 


Important Points Requiring Precision Molding. 


* DOWEL-PIN JOINTS 
* POINTS OF ASSEMBLY 


WITH OTHER UNITS 
* LAP JOINTS 


TONGUE 
AND GROOVE 


die. <0: al 
"4 


THIN AND HEAVY 0C m 


SECTIONS (.125" ae ‘) 


* DOWEL-PIN HOLES 
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Intricate design perfectly molded 


using Koppers Polystyrene 8 


Fyur water reservoir for the new. Proctor 

I Steam Iron is an unusually skillful ac- 
complishment in plastic engineering. It shows 
the ingenuity of the designer, the skill of the 
mold maker and the application of a superior 
polystyrene 

This application required not one or two, 
but eight special properties — 


1. Excellent moldability 


2. Ease of flow 

3. Low shrinkage 

4. Dimensional stability 

5. Resistance to heat distortion 


6. Light weight 

7. Low water absorption 

8. Transluscence combined with color 

Koppers Polystyrene 8 meets all the re- 
quirements with the added advantage of low 


cost. 


The water reservoir is made in three parts 


KOPPERS COMPANY, INC. 


Chemical Division Pittsburgh 19, Pa 


Regional Offices: New York, Boston, Chicago and 
Sen Francisco 





—the two shown on the left plus a molded 
cover, Sections v ary in thickness from 0.125” 
to 0.475”. Precision molding makes possible 
the assembly of close fitting valve parts. 
Mold design, molding technique and the 
superior properties of Poly styrene 8 combine 
to assure accurate fit of tongue and groove 
joints, lap joints and dowel pin joints. ( See 
illustration.) Parts can be quickly assembled 
and are cemented together with a specially- 
developed Polystyrene adhesive. 


What is your problem in plastics? 


The above example shows how one of the 
Koppers Plastics filled the exacting require- 
ments of one manufacturer. Our technical 


service representatives have worked on many 


such problems and their experience is at your 
call. 


Koppers Company, Inc. 


Chemical Division, Dept. PE-10 
Pittsburgh 19. Pa 


Plastics 
ative 

Position 

Company 


Address 


Koppers Papert, Plastics 


* POLYSTYRENE 


Propuc i 
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* CELLULOSE ACETATE 


Please send me data on Koppers Perfected 


* ETHYL CELLULOSE 
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ONLY 


K&E QUALITY. Trusted by draftsmen and engi- 
neers for 82 years. 


K&E DEPENDABILITY. Your best assurance of 
consistent results in making positive line prints. 


Only when you use dependable materials can you get 
consistent results in making positive line prints. 


To be sure of absolute K &E standards in the color- 
forming components required for these dry diazo 
products, we established a new plant where we man- 
ufacture HELIOS materials exclusively. We not only 





HELIOS' DRY DEVELOPING MATERIALS GIVE YOU: 


control and make the finished materials, but actually 
manufacture, from the raw materials, the image- 
forming chemical components as well. Thus HELIOS 
papers, cloths and films are the product of 82 years of 
K&E experience and K &E insistence on quality first. 


HELIOS dry developed materials cover a wide field 
of reproduction needs. They consist of opaque papers 
(black, blue and maroon line) and opaque cloth for 
working prints, besides transparent papers and cloth 
and clear and matte films, for intermediate originals 
(to use instead of originals). 
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For samples and full information about the HELIOS 
line and what it can do for you, ask any K &E Dealer 
or Branch or write us here in Hoboken, N. J. 


| PARAGON* DRAFTING MACHINES TAKE 
| | 
WASTE MOTION OUT OF DRAWING 


The PARAGON Drafting Machine combines 
T-Square, triangles, protractor and scales, all in one 
single unit, controlled entirely by one hand. The 
scales glide into any position on the board. The 
lightest touch rotates them to the angle desired. 
You can draw all lines to exact length. 


The design of the PARAGON Drafting Machine 
assures permanent accuracy. The open center arm 
construction makes it practically impossible to dis- 
turb the band tension, which is properly set at the 
factory and needs no further adjustment. 


Let your K&E Dealer or Branch demonstrate this 
machine or write for full description to Keuffel & 
Esser Co., Hoboken, N. J. 
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LEROY 


LETTERING AND SYMBOL 


DRAWING IS UNIFORM AND QUICK 
LEROY lettering and symbol drawing need no special 
skill or training. LEROY equipment offers a wide 
variety of alphabets and sizes, including Regular 
Gothic, Reversed, Condensed, Extended and Outline 
Gothic, Cheltenham, Greek, Isometric alphabets and 
ellipses, Electrical, Map and Welding symbols. 

K&E can make special LEROY templates with your 
own words, phrases, designs, 

symbols or trade marks. 
Ask your K&E Dealer or 
any K&E Branch for 

a demonstration or 


write to K&E, Ho- s, he, á <~ 
& 
boken, N. J. for the "Cyn, PPO, 
“ng a ouj, “ton 
LEROY Booklet. Ate... 
Shy er, np 
À e . 
*Trade Mark f$ n Rate, 














Check those publications (above) you 
j r ‘applications ond mail today to: 


LINE q ee ee a ee ee ew wm wm wm wm wm wm wm werner l- l l a l l l ‘e 


DOTTED 


ALONG 


lxx 





for your heating jobs 


HEATING LiQuips X Built-in" electric heat makes your product a 
better product because it puts the heat right where it is wanted! 
“Immersion heating” with G-E Calrod* heaters places heat source 
into the material to be heated . . . for maximum heat transfer with 
minimum heat losses. 


HEATING PIPELINES G-E heating cable and Calrod tubular 
heaters keep viscous liquids free-flowing and protect pipelines and 
valves in cold weather . . . a wealth of "how to" information on 
installation, application and power requirement calculation. 


HEATING PROCESS AIR How and where to apply G-E strip, 
Ccelrod tubular and fin Calrod heaters for drying, baking, warming, 


curing and a wide range of industrial processes and equipments. 


HEATING SURFACES Whether it’s an eighth-inch soldering iron 
tip or 100 square-feet of platen surface, this bulletin tells you how to 
calculate your heating requirements . . . which G-E Calrod heater to 
use and where and how to install it. 


MELTING SOFT METALS Here's how you can achieve fast melt- 
ing and fully automatic temperature control of babbitt, solder, lead, 
tin, and type metals—with reduced operation costs, less maintenance, 
and cooler working conditions. 

CLECTRIC HEATERS AND HEATING DEVICES New revised cat- 
p lists a Pun variety of heaters and devices to meet almost any 
conceivable heating requirement. 


DON’T Miss "HEAT—WHERE YOU 
WANT IT!" Latest sound slide-film in the 
MORE POWER TO AMERICA series de- 


picts case histories of the “Love five 


HEAT 


basic applications of electric heat. Ask 
WHERE YOU WANT 
your local power company representa- 
tive or contact the nearest G-E Sales 


Office. 


BEFORE you design your electrically heated machinery or equip- 
ment... 


BEFORE you convert existing installations . . . consult the G-E appa- 
ratus salesman who regularly calls on you or a G-E Industrial! Heating 
Specialist . . . his recommendations will pay you real dividends in 
terms of more efficient heating and better designs. *Reg US. Pot. Off 


GENERAL Ò ELECTRIC 











For the information of those who use 


SEAMLESS STEEL MECHANICAL TUBING 
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@ From these “Gilt-Edge” distributors located throughout America, 





SHELBY SEAMLESS STEEL TUBING is available. From the one most con- 






























venient to you, you will be able to get not only what you need from his 
complete stock, but you will also find that he knows mechanical tubing 
from every angle and is keenly interested in helping you solve your 
tubing problems. You can rely on him in all matters concerning me- 
chanical tubing and its applications, for in reputation, experience, and 
warehousing facilities, Shelby distributors are “tops” in the industry 

No order is too small to get his prompt and courteous attention 


You will like to do business with him. 






THE SHELBy 


M 
Atlanta etal & Supply 


FAMILY 


Co., Ine 
i Seattle 5 
fe. 
Seattle of Company 


Stron. 

achi 9. Carl I 
Portland, Pu £ Tool Ste ! Co Cleveland isle & Hammond Co 
n . . 


Freue & c i 
New York ©, Ine Williams g c 
Jersey City Pittsburgh P 
Philadelphia Cincinnati 


MADE BY THE WORLD'S LARGEST MANUFACTURER of steel tubular prod- 


ts, SHELBY SEAMLESS STEEL TUBING 1s available in round, square, rectan- 
gular, and other special shapes, in any commercial size—from ¥% to 10" 
inches OD, and in wall thicknesses from .035 inch cold drawn and ina 
wide range of steel grades and anneals 


NATIONAL TUBE COMPANY, PITTSBURGH, PA, 
TUBING SPECIALTIES DIVISION 


COLUMBIA STEEL COMPANY, SAW FRANCISCO 
PACIFIC COAST DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Take time to look... 






Controlled end play— Rugged housings — As- 
Takes shock and noise sure accurate align- 
out of end play jolts; ment of moving parts, 





allows precision assem- 
bly into your unit. Rotor 
remains at absolute 
magnetic center. 
















Super-safe lubrication— 
Extra large reservoirs 
with recirculation of 
lubricant, 







H.P. rated at full load— 
Motors individually 
tested to assure speci- 


fied h.p. rating. 









Individually fitted bear- 
ings— Fitted to the shaft 
at .0001" tolerance, at 
clearance of .0005". 


Flush surface rotors — 
For quiet, smooth, bal- _ 
anced operation. , 





















Precision field construc- 
tion — Machine wound, 
varnish baked coils are 
highly resistant to oil 
and humidity. 





Accurate alignment— 
Concentric air gap is 
assured by machined 
frame and self-align- 
ing bearings. 














MicRoMorons 


There's a lot of difference in today's electric motors. 


Outwardly, they all conform pretty much to a general pattern 
for each particular type, size and purpose. 


But the experienced buyer of motors knows that the real 
character—the genuine worth —of a motor lies beneath the 
outer shell. 


That's why Redmond advises, ''Take Time to Look Inside." 


For Redmond Micromotors look better, the more they are 
examined, the more they are compared. Look inside a Redmond 


150 standard models, ; : ; > 
œ) 25 types, up to 1/10th Micromotor and you will find a list of features unmatched by 
ES h.p. A.C. and D.C. any other make. 
illustrated is the t . : : : 
MD "Y" AC. Misemner. Look inside and you will learn why Redmond Micromotors 
M give you the smoothest, quietest, longest-lasting service you've 


a» ever known in an electric motor. 
Yes, take time to Look Inside. You'll see the difference! 


Kedmond COMPANY, INC., OWOSSO, MICHIGAN 


Offices in: New York, Chicago, Los Angeles, Dallas 
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Alcoa's Impact Extrusion process formed 
this blowtorch housing — charging well. 
torch. tube housing. handle and valve 
mounting» with just one punch! 
Impact extrusions can often give you 
any symmetrical shape at substantially 
lower cost than spinning. stamping. 


g: widest choice of 


drawing or machinin 
finishes, too— from as-delivered to pat- 
ented Alumilite. You get all these in 


addition to Alcoa Aluminum’s light 
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weight, strength, corrosion resistance, 
handsome appearance. 

Get the whole story about how this 
versatile process can give your product 
more sales appeal at lower cost! Call 
your nearby Aleoa sales oflice. 
Or write for your free copy of 
*Aleoa Aluminum Impact 
Extrusions" to ALUMINUM 
Company OF AMERICA, 692K. 
Gulf Bldg., Pittsburgh 19, Pa. 








INGOT - SHEET & PLATE - SHAPES, ROLLED & EXTRUDED - WIRE - ROB - BAR - TUBING - PIPE - SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS - IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS - FASTEMERS » FOIL -« ALUMINUM PIGMENTS - MAGNESIUM PRODUCTS 


Only Magnesium-Light is light enough" 


You'll hear this said often about Dow 


MAGNESIUM 


the world’s lightest structural metal! 


With the value of lightness emphasized by 
constantly rising costs, operators in the motor 
transport field want more than just light- 
weight equipment—they want equipment 
that is magnesium-light. These men who use 
everything from small panel trucks to huge 
trailers know that only with magnesium can 
maximum lightness be achieved. 


Magnesium is strong and durable and yet is 
a full one-third lighter than any other struc- 
tural metal. This bonus—this premium of one- 
third greater lightness— makes possible signifi- 
cant weight savings which are immediately 
reflected in increased payload and decreased 
operating and maintenance costs. À properly 
designed magnesium body is frequently 20- 
25'; lighter than. the same size body built 
with other light metals. 


This is just one of the fields where magnesium 

increases efficiency by cutting dead weight to 

a minimum. It will pay you to investigate 

magnesium lightness when designing your 
F . . i . xroduct. For case studies on successful uses of 
Get maximum weight reduction— Product. For case s idies on successful uses of 

magnesium, send for “How Magnesium Pays. 

Use Magnesium Extrusions 


Magnesium extrusions can give you significant weight 
reductions without the loss of needed strength and rigidity 
Often, the use of magnesium extrusions tailored to your 
particular needs will cut manufacturing costs by elimi 
nating the necessity of forming or fabricating from standard 
shapes. They are competitively priced and available in 
rods, bars, and tubes as well as structural shapes con 
forming closely to American Standard Sections 


Lighter Products Sell— make your product Magnesium Light! 


THE DOW CHEMICAL COMPANY * MIDLAND, MICHIGAN 


New York * Boston * Philodelphia * Woshington * Clevelond * Detroit © Chicago * $t. Lovis * Houston 
Sen Francisco * Los Angeles * Seattle © Dow Chemical of Canada, Limited, Toronto, Canada 
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TAKES PAINT EASILY — 
HOLDS IT FAST 








Paint stays put — and so do enamels, lacquers, varnishes and lithographic 
inks—on products made of durable Weirzin as supplied direct from Weirton 
in coils or cut lengths. Paint and other finishes, once applied, are there to 
stay—safe from the marring effects of underfilm corrosion, which just can- 
not occur in Weirzin. Its tight malleable zinc coating, electrolytically 
applied, is integrally bonded to the steel—to remain intact through manv- 
facturing operations, and under all conditions of temperature and humidity 





“~~ 
= WEIRTON STEEL CO. 


| WEIRTON, W. VA., Sales Offices in Principal Cities 
' Division of NATIONAL STEEL CORPORATION, Executive Offices, Pittsburgh, Pa 





"Commercial Ball Bearing Data...*4 of a Series 


O 


O 


32B 


TYPE “A” UNGROUND FLANGED 
BALL BEARINGS WITH HEX BORES 


APPLICATIONS: Replaces costly precision bearings 
whenever loads and speeds permit; eliminates expen 
sive machining and assembly time now required for 
bushings and plain sleeve bearings 

In almost every type of conveyor calling for an easily 


mounted bearing with positive shaft connection 


FEATURES: HEX BORE provides sure shaft mounting 


with wo slippage 


FLANGED OUTER RING eliminates counterboring when 


locating bearing. Especially easy to mount in tubing 


CARBURIZED RACE RINGS—hardened and tempered. 


with smoothly finished ball tracks 


DIMENSIONS IN INCHES—RATINGS IN 


B D 
Ovtside 
Diameter 
+ .002 
002" 


Beering No 


1.146 
1X 


OUR NEW 
CMM cun cens 
No. 11 ings 


tion on the Schatz Sj 


page book contains load 
lata on all 


Ball Bear 


limension 


Youll also find informa 
ecial Bear 


ing Engineering Service, which 


Schatz 


BALL BEARINGS 


has helped many manufacturers 


solve their bearing problems by 


designing a special 


low-cost ball bearing to meet in 


lividual requirements. Write 


tor your copy today 


és 
| 
| 
| 
B 
| 
| 
| 
J 


POUNDS 


F 
load 


Rating ot 
609 RPM 


Flange 
Diameter 


The Schatz Manufacturing Company 
6758 FAIRVIEW AVENUE, POUGHKEEPSIE, N. Y 
Detroit 26, Mich 


Chester-Tweifth Bu 


2640 Book Towe * 8 So. Michigan Ave., Ch 


ding, Cleveiand 14, Ohio 


SCHATZ 


Commercial 
BALL BEARINGS 


ago 3,1 


L 
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ses easily done 


with the SBL 


Standard parts and the simple basic design of the SB-1 
mean longer life and low initial cost to you. There’s a stand- 
ard SB-1 for most jobs, and they're ready on four weeks’ 
delivery. Easy to order, too. A variety of attractive switch 
handles, and watertight, dust-tight, oil-immersed, fabricated 
metal, or explosion-proof housings are available to fit your 
particular installation problems. Mount on panels |, to 2 
inches thick. Switch shown at right is 8!, inches over-all, 
234 inches wide, 4! ; inches high. Why not try an SB-1 on 
your particular control problem? For further details see 
your G-E sales representative and write for Bulletin GEA- 
4746. Apparatus Department, Section 856-70, General 
Electric Company, Schenectady 5, New York. 
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CONTROL OF 
‘BARNEY’ ON 
CAR DUMPER 


LAKEFRONT DOCK AND R.R. TERMINAL CO., TOLEDO, OHIO 





Two General Electric SB-1 switches accurately 
control the positioning of 70-ton coal cars on a 
dumper of The Lakefront Dock and R.R. Terminal 
Co., Toledo, Ohio. After the cars are pushed up the 
incline by the “Barney,” the operator spots them 
on the dumping cradle by the SB-1s (on arm of 
swivel chair), as each lake freighter presents its 
own loading problem. Capacity of the dumper is 
one car a minute, 24 hours a day. 






CONTROL AND TRANSFER SWITCH 


Rating up to 20 amp ot 600 volts a-c or d-c 


GENERAL (3) ELECTRIC 


^ 
3 





> 
$ 











MALLORY 


NS 


The little BIG addition to the 
Mallory Line of Television Controls. 





Midgetrol 


Mallory has done it again. Here is an all-new, revolutionary control that is 
perfect for television application. Only 156” in diameter, it is Mallory's 
answer to the designer’s cry for smaller and smaller controls. 


Don’t be deceived by its compact size. It’s all Mallory through and through. 
For instance: Shaft is completely insulated from chassis. Good for higher 
voltage applications—can't get a shock. The insulated shaft is knurled 
for easy adjustment—has screw-driver slot for back panel applications. 
Thoroughly tested, the Mallory Midgetrol has come through with flying 
colors for television applications. 


The Mallory Midgetrol is typical of Mallory superiority in controls. Today, 
Mallory has a control, carbon or wire-wound, required for any specific 
usage, for every television application. 


The dependability of today's television receivers which is responsible for 
the great public demand has as one of its bases the precision performance 
built into Mallory controls by special skills, long experience and devotion 
to quality ideals. 


And with all this superiority, Mallory offers service—quick delivery for both 
standard and special applications—and low price. 





^» »* x 





















P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


MALLORY CONTROLS 
FOR 
TELEVISION APPLICATION 


For height of picture 
. For linearity 
5. For centering picture on tube, 
horizontal or vertical 
, atrast or brightness 
»wizontal and vertical 
"hold" controls 
. For audio tone control 





You Expect More 
And Get More 
From Mallory 


Precision Electronic Parts—Switches, Controls, Resistors 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 


Resistance Welding Materials 
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Simplified gaskets 
cut sealing costs 








Send for this Gasket Handbook 


You'll find useful 
specification data in the new, en- 
larged 24-page booklet, "''Arm- 
strong’s Gasket and Sealing Ma- 
terials." It contains up-to-date data 
on synthetic rubber, cork-and-syn- 
thetic-rubber, cork composition, and 
fiber sheet sealing materials. 

This booklet includes ten technical 
discussions of the factors influencing 


application and 


ARM! 
GASKETS : 


Cork Compositions d 


Synthetic Rubber Compounds 
Fiber Sheet Packings . 
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THONG'S 
SEALS : 


Cork-and-Synthetic-Rubber Compositions 






































Gaskets with around bolt 
holes often can be redesigned to elim- 


projections 


inate such ears and still provide a tight 
seal. Gasket costs ordinarily can be cut 
in this way wherever it is not necessary 
to seal around bolts or prevent moisture 
accumulation between flanges. 

Ears can be removed in almost every 
case where they are used simply to hold 
a gasket in position. The resulting un- 
restrained gasket will remain firmly 
seated if it is made from a material that 
will deform in the direction of the load 


without appreciable — sideflow. Arm- 
strong’s Cork-and-Rubber Compositions 
meet this requirement. Because these 


compositions are truly compressible, they 
have no tendency to creep. In addition, 
their exposed cork particles provide sur- 
face friction that further inhibits lateral 
movement. 

Compressible gaskets stripped of ears 
or other dispensable projections obvi- 
ously are less expensive to manufacture. 
Even greater savings often are possible 
if the resulting shape is circular. Then 


? 


modern gasket and joint design. It 
also suggests methods of putting 
Armstrong's stock materials to spe- 
cialized uses in such fields as radio, 
electrical, automotive, petroleum, 
and transportation industries. Also 
included are typical applications and 
current government specifications. 

For your free copy, fill in coupon 
at right and mail today. 


PACKINGS 


J Cork-and-Rubber Compositions NAME 
Rag Felt Papers . Natural Cork Ts aiscxssexsseusssaventnsntonseveveasesobhsnsossesennnmiiieiaianti 
a PIENE EEEIEI ETE NERSILER EENEI 
CITY... SOR orm 
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ARMSTRONG CORK CO. 
Gaskets and Packings Dept 
7110 Arch Street, Lancaster, Pa 


Please send me at once a copy of the new 24- 
page 
ing Materials.” 


gaskets can be lathe-cut automatically 
from tubes—with almost no waste 

The hand hole cover gasket in figure 1 
illustrates a typical application where 
Armstrong's Cork-and-Rubber Gaskets 
reduce sealing costs by eliminating the 
need for ears. Accurate positioning is in- 
sured by making the O.D. of the gasket 
tangent to the edge of the bolt holes. 

Another application is the transfer 
case flange shown in figure 2. Here the 
cork-and-rubber gasket provides an ef 
fective low-cost seal. Its true compressi- 
bility prevents creep and its solvent re- 
sistance is comparable to the straight 
synthetic it replaced. 

In figure 3, cost-saving rings are used 
in conjunction with a metal shim to in- 
sure positive gasket alignment and pre- 
vent excessive gasket compression. 

Removing ears is only one of the ways 
that you can reduce sealing costs with 
Armstrong's Cork-and-Rubber. We sug 
gest that ask your Arm- 
strong representative how these 
versatile materials can help vou. 


vou 


booklet, "Armstrong's Gasket and Seal- 


w 
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" For Protection of paper products, 


^ both have ofainless-Clad Steel tubs 





No metallic contamination of materials processed 

in these Hydrapulpers! Only stainless steel—highly 

resistant to corrosive attack and abrasion—comes 

in contact with them. That stainless steel is 

permanently bonded to steel backing plate, giving 

the necessary structural stiffness and strength. 
Lukens furnishes Nickel-Clad, Stainless- 

Clad, Inconel-Clad and Monel-Clad Steels 

to builders of equipment supplying your 

industry. ‘Thus, those manufacturers are 

able to give you products offering all 

the advantages of these solid corrosion- 


Laboratory Hvdrapulper by Shartle Bros; 


its 4-foot tub is Stainless-Clad Steel, 


This Shartle Bros, Hydrapulper has an 
18-foot tub made of Type 304 Stainless- 
Clad Steel. Ereeted at the Shartle Plant 
for checking and mateh-marking of parts 
prior to shipment to the mill, this Hydra. 
pulper was shipped knocked-down, and 
assembled in the paper mill by welding 


resistant metals at the lower cost of clad steels. 

Claddings are usually 10°, or 20°) of total 

plate thickness, depending upon the service 

on which they are to be used. All Lukens 

Clad Steels are available in the extra-smooth 

sodium hydride finish, making them extra easy 
to keep clean. 

Ask vour supplier to quote on equipment 

made of Lukens Clad Steels. And for more 

Ti information on these materials, write for 

i Bulletin 470. Lukens Steel Company, 405 


Lukens Bldg.. Coatesville. Pennsylvania. 


LUKENS Come see us at the Metal Show in Cleveland, October 17-21, Booth 503, and 
the Chemical Show in New York, November 28-December 3, Booths 558-563 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 





STEELS SOLID METAL ADVANTAGES WITH CLAD STEEL 
* 
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THE LARGEST FAMILY OF PLASTICS IN THE WORLD 
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0 ... © 
d PROBLEM * 


why not use 
TEN approaches 
to ONE problem? 


The other day, one of our friends tossed us a prob- 
lem he had in materials. 


"Can you suggest," he asked, "a plastic for a 
graduated scale on an instrument used in biological 
laboratories? It must have exceptional dimensional 
stability... good transparency . . . withstand oc- 
casional water temperatures up to 190? F...and 
beresistant to phosphoric acid, glycerine, and 
weak alcohol." 


We passed his question on to Monsanto's unique board 
of ten plastics experts . .. The Monsanto Plastics Tech- 
nical Council . . . a group of engineers with years of 
individual experience and specialized knowledge cover- 
ing the many phases of the complex plastics industry 
(and several dozen other industries, too). 


They came right up with the answer. "Yes, Mon- 
santo produces a plastic that will fit your require- 
ments. It's Lustrex . . . Monsanto's polystyrene... 
which has the following properties of interest to 
you..." And so on. 


Then there was a letter from a v. p., wanting to 
substitute a laminated plastic beam for the wooden 
timber now used to carry the pick-up shoe on sub- 


e. èo ò ò ò ò o . e 
Monsanto Invites You to send in 
your questions . . . problems in 
materials, methods,tech 
niques, costs, or styling. We'll 
be glad to help you solve them! 
You may also want our free 
booklet, “T'en Heads Are Bet 
ter Than One,” describing the 
Technical Council and how it 
operates. The coupon is for 


SERVING INDUSTRY... 
WHICH SERVES MANKIND 


vour convenience, 
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MONSANTO 


CHEMICALS ~ PLASTICS 





The Monsanto Plastics Technical Council— 
ten men, each a plastics specialist in his 
own field. Their combined knowledge and ex- 
perience blanket plastics and dozens of other 
industries. They offer you ten approaches to 
any given problem. 





way cars. He told us the beam must withstand ex- 
tremes of temperatures, and rapid temperature 
changes, plus good weatherability under rain, sleet 
and ice conditions. 


Again, the Technical Council quickly diagnosed the 
problem; advised the v. p. that a phenolic laminate 
made with Monsanto’s Resinox, of course) could 
fill the bill; and put him in touch with the leading 
laminators who could do the job for him. 


Sometimes plastics might not be the answer to the 
problem. But chances are we can put youon the track 
of the right material for your job. For Monsanto 
has the broadest line of plastics in the world . . . its 
Technical Council of ten experts and specialists a 
range of experience that blankets the plastics field. 


Whatever your product or industry, why not put ten 
expert approaches to work on your materials ques- 
tions today? Pose the Technical Council any plas- 
tics problem you have, simple or complex. Let it 
examine any ideas you have in mind — before you 
begin costly production. 

There’s no cost, no obligation. The Council is just 


another Monsanto service to the plastics industry. 


I x, Re x: Reg. U. S. Pat. Off 


MONSANTO CHEMICAL COMPANY, Plastics Division, Dept.PEP 2 
Springfield 2, Mass 


Please send me information on plastics for 


Please send me the booklet “Ten Heads Are Better Than One 
about the Monsanto Plastics Technical Counci 
Name Title 
Firm 
Addre 
City Zone State 





Ford 120 Four Cylinder 
Industrial Engine Power Unit 
(120 cv. in. displacement) 


P, 


INDUSTRIAL ENGINE 
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NATIONAL OIL SEAL LOGBOOK 










OIL SEALING 
UNDER SEVERE 
~ MISALIGNMENTS 






















‘ L In some heavy stationary machines, such as found 
[~ in paper mills and similar industries, where cycle of 
LA operation is changed frequently, special consideration 


must be given to bearing protection. In order to em- 
—<)  ploy friction-free bearings it is 
necessary to provide oil seals 
\/ which insure lubricant reten- 
~ tion under extreme eccentric- 
“ities and misalignments. 


) 


Figure 2 
Compact design of Convoluted Flex-type seal 


LONG, FLEXIBLE SEALING LIP 


A National Syntech Oil Seal, having an extra 
long, flexible sealing lip, is currently being em- 
ployed in mechanisms of this kind. This special 
seal, similar to the Convoluted Flex-type (Fig. 1), 
permits a shaft movement off center as much 
as .060* while under continuous operation, or 
much greater under static conditions, without 
loss of lubricant from the bearing. This partic- 
ular seal employs two tensioning springs on the 
sealing lip, One is a conventional coil spring 
while the other is a single-ring type spring, de- 


Figure 1 signed to relieve strain from the coil 


How Convoluted Flex-type seal with extended lip follows misaligned shaft. 


SPECIAL SEALS FOR EXTREME PROBLEMS NATI INAL 


National engineers have been able 
to solve many difficult sealing prob- 
lems through the use of Syntech 
sealing members. In the Special 
Convoluted Flex-type seal (Fig. 2), 
the same design principle is em- 
ployed in a more compact manner 
for limited space applications. In 
many cases oil seals, whether of spe- 










cial design or taken from National's 
broad group of stock numbers, have 
been found more efficient and more 
economical than complicated pack- 
ing systems formerly utilized. Fur- 
ther information will be gladly 
provided. Please contact the nearest 
National Oil Seal office. 


*Syntech is the registered trademark for the National synthetic rubber compound. 
M. 
- CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 
} ^ BUFFALO: 56 Arlington Place, Grant 2280 MILWAUKEE: 647 West Virginia St., Marquette 8.8986 


OIL AND FLUID 


SEALS 


® 
NATIONAL MOTOR 
BEARING CO., INC. 


General Offices: Redwood City, Calif 
Plants: Redwood City ond Los Angeles, 
Calif.; Van Wert, Ohio 











CHICAGO: Room 2014 Field Building, Central 6-8663 
CLEVELAND: 210 Heights Rockefeller Bldg., Yellowstone 2720. 
DALLAS: 30'/, Highland Pork Villege, Justin 8-8453 
DETROIT: Room 1026 Fisher Building, Trinity 1-6363 
HOUSTON: 673! Harrisburg Boulevard, Wayside 3-1246 

LOS ANGELES: 2244 Eost 37th Street, Kimball 6384 


NEW YORK CITY: 122 Eos! 42nd Streci, Lexington 2.8260 
PHILADELPHIA: 401 North Brood Street, Bell-Walnut 2-6997 
REDWOOD CITY, CALIF.: Broodway and National, Emerson 6-386! 
WEST SPRINGFIELD, MASS.: |025 Elm Street, Springfield 2-188 
EAST SYRACUSE, N. Y.: 226 Roby Avenue Ecst Syracuse 366 
WICHITA: 340 North St. Francis Ave , Wichita 2-697) 
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Aleoa Fasteners are corrosion resistant all 
the way through—won't ever red rust- 
streak your aluminum assemblies. Made of 
tough aluminum alloy, they pull up into 
a strong, tight joint. 

Aleoa 
stock with Phillips or slotted heads: in 


Fasteners are available from 
sheet metal, wood and machine screws: 


standard threads in all popular sizes and 


Alcoa Aluminum Fasteners offer you 
corrosion resistance at lowest cost 


lock 


washers. solid or tubular rivets and cotter 


head types; nuts, bolts, washers, 
pins also available. 

Investigate the low cost and sales ad- 
vantages Alcoa Fasteners can give vou! 
Write today. on vour letterhead, for free 
samples to) ALUMINUM COMPANY OF 
Awertca.618K Gulf Bldg., Pittsburgh 19, 


Penna, Please specify types and sizes. 


FASTENERS 


ALCOA 


INGOT « SHEET E PLATE - SHAPES, ROLLED & EXTRUDED - WIRE - ROD - BAR - TUBING - PIPE . SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS - IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS . SCREW MACHINE PRODUCTS = FABRICATED PRODUCTS ~ FASTENERS ~ FOIL . ALUMINUM PIGMENTS . MAGNESIUM PRODUCTS 
1949 
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) 
l RODUCI 


you cAN et SURE.. ic i15 
W estinghouse 


This Westinghouse instrument 


helps set Vew oduciion Kecords 


Savings in machine time up to 75 are Common 
among the users of the American Tool Works 
Company's new hydraulic duplicating lathes! 

A standard feature of these lathes is the 
Westinghouse horsepower instrument. It shows, 
at a glance, the horsepower being consumed by 
the cut. This enables the operator to take full 
advantage of the capabilities of the machine and 
to make maximum cuts without overloading. 
Machines can be easily operated at peak loads, 
without the dangers of overtaxed motors and 
damaged cutting tools. 
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This is another example of the application of 
Westinghouse instruments to specific problems. 
Westinghouse instruments are engineered and 
built to give you reliable performance in every 
application. The completeness of the line means 
electrical measuring instruments to fill 
needs exactly in every field of industry. 


your 

Westinghouse instrument specialists are avail- 
able in the field for consultation. Call your near- 
est Westinghouse office or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. )-40373 


ELECTRICAL 
MEASURING INSTRUMENTS 


FoR AMV jon 


X 





MEEHANITE 


LL UNITS built by American Laundry Machinery Co., 
Rochester, N. Y., are designed to incorporate the 
"better property" characteristics of Meehanite castings. 
The American Notrux Extractor illustrated is a good ex- 
ample offering users increased efficiency and a smooth, 
high-speed machine which will provide long, uninterrupted 
service. 
Typical of the important Meehanite parts are the fol. 
lowing: 
1. Curb and Floor Base. 
2. Legs. 
3. Motor Bracket. 
4. Basket Comb. 
5. Sheave and Brake Drum. 
6. Bearing Housings. 


The variety of these parts and their important functions 
are indicative of proper design analysis and the recognition 
that only through the assurance of quality castings can all 
service requirements be met. 

Your equipment can take advantage of the uniformity 
and dependability built into Meehanite castings. 

For further information write for the Meehanite Hand- 
book, 67 pages of important engineering data, to any of the 
foundries listed. 


MEEHANITE FOUNDRIES 


American Brake Shoe Co " 
The American Laundry Machinery Co. 
Atlas Foundry Co... 

Banner iron Works 

Barnett Foundry & Machine Co. -— 
M. W. Batterworth & Sons Co... t5, Pennsylvania 
Continental Gia Ce... Birmingham, Alabama 
The Cooper-Bessemer Corp. — 8 Mt. Vernon, Ohio and Grove City, Pa. 
Grawterd & Doherty Foundry Co. LL —Perlland, Oregon 
Farrel-Birmingham Co.. Inc.. Ansonia, Connecticut 
Florence Pipe Foundry & Machine Co. — — — Flerente, New Jersey 
Fulton Foundry & Machine Co.. lac. Cleveland. Ohie 


Mahwah, New jersey 

— — Wechester, New York 
— — Detroit, Michigan 
— — $I. Louis, Missouri 
Irvington, New Jersey 


Greeniee Foundry Co. 


Kanawha Manutacturiag Ce. 
Keehring Co. 

Lincoln Foundry Corp. 

E Long Lid. 


General Foundry & Manutacturing Co. 
The Hamilton Foundry & Machine Co. — 
dohastone Foundries, Inc. _ 


Otis-Fensom Lievator Co, LiG. 08 
The Weary Perkins Co... Bridgewater, Massachusetts 
Pehiman Foundry Co, in... 0 0 0 0. 
Rosedale Foundry & Machine Co... Pittsburgh, Pennsylvania 


M — . F'iemt, Michigan 
Chicago. Iilinois 

Hamilton, Ohie 

Grove City, Pennsylvania 

- Charleston, West Virginia 
Milwaukee, Wisconsin 
Los Angeles. California 
Orillia. Ontario 
Hamilton, Ontario 


Chattanooga, Tennessee 
Dover, Ohio 

Indianapolis, lad 
Worcester, Massachusetts 
Denver, Colorade 
Allentown, Penasylvanis 
Ceatervilie, lewa 


Standard Foundry Co. 

The $tearns-Roger Manufacturing Co. 
Traylor Engineering à Mig. Ce. 

V. $. Challeage Co. 

Valley iren. Works, Inc. St. Paul, Minnesota 
Vulcan Foundry Co 8 Oakland, Caliternia 
Warren Foundry & Pipe Corporation Phillipsburg, New Jersey 


Buffalo. New Yorà "This advertisemen! sponsored by foundries listed above.” 


NEW ROCHELLE, N. Y. 
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Hydraulic Steering System 


ww Z2 (ess 


YOU 
THAN PREWAR 


ICKER$ 





V ICKER$ SERIES V-200 


BALANCED VANE PUMP 
See Bulletin 49-52 


At the current low prices, 
your new models should 
| offer the added sales 

! advantages made 


possible by V ICKER$ 


Steering System 





Improved design, better tooling and pro- 
duction methods of the past 10 years have 
resulted in a more than 20% price reduc- 


tion in the Vickers Hydraulic Power Steering Vi ICKER$ HYDRAULIC STEERING 


— - E E BOOSTER with integral overload 
t 
quum wu— a ee relief valve .. . See Bulletin 47-30a 


Steering System. 







Important among the many advantages 


of the Vickers Steering System are safety, effortless VICKERS 
steering, adaptability and operator satisfaction. The l ICKE R$ Incorporated 


resulting substantial customer acceptance and pref- DIVISION OF THE SPERRY CORPORATION 

erence for Vickers Hydraulic Power Steering System 1454 OAKMAN BLVD. + DETROIT 32, MICHIGAN 

is evident from its specification as original equip- Application Engineering Offices 

ment by an increasing number of mobile equipment ATLANTA è CHICAGO è CINCINNATI © CLEVELAND © DETROIT © LOS 
d d ANGELES © PHILADELPHIA © PITTSBURGH © ROCHESTER © ROCKFORD 

builders and operators alike. 3987 






ST. LOUIS è SEATTLE è SUMMIT, N.J. è TULSA è WASHINGTON © WORCESTER 


















ENGINEERS AND BUILDERS OF OIL HYDRAULIC 





EQUIPMENT 





SINCE 1921 
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QUESTION 
ABOUT THE 


THERE'S NO {i 


TENSION 


m N 
MUTT Tat 


For the "know-how'' to obtain and hold correct spring 
tension is Gibson’s long suit! Every safeguard in design, 
toolmaking, production, heat-treating and finishing is 
aimed at one result —uniform, long-lived spring action. 


, 


We'll be glad to relieve the “tension” in your plans for 
mechanical motion. Gibson puts it where it belongs 


SMOOTH ACTING | 
CISSONSPRINGS), The William D. Gibson Co. 


CLIPS - SMALL STAMPINGS TEE 
CLAMPS . WIRE FORMS 1800 CLYBOURN AVE., CHICAGO 14, ILL 
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How to make your product do 
more work with less play 


OUR product does its job more efficiently and 
lasts longer when every rotating shaft is mounted 


on Timken” tapered roller bearings. 


Timken bearings hold shafts in true alignment, pre- 
vent shaft deflection and end-play, keep gears meshing 
smoothly. Due to their tapered construction, Timken 
tapered roller bearings take any combination of radial 
and thrust loads. Special thrust bearings or washers 
are unnecessary. Design can be simplified — space saved. 


Timken bearings are manufactured to extreme pre- 
cision. Their true rolling motion practically elimi- 


nates friction on moving parts. Line contact between 


50th birthday of tbe 
company wbose products 
you know by tbe 
TIMKEN 


trade-mark: 


NOT JUSTA BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 
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BEARING TAKES RADIAL 


the rolls and races provides maximum load-carrying 
capacity. 

Made of the finest steel ever developed for tapered 
roller bearings— Timken fine alloy steel — Timken bear- 
ings last the life of the machine in which they are used. 


No other bearing can bring you all the advantages 
you get with Timken bearings—backed by fifty years 
of research and development. Make them standard in 
all the machinery you buy or build. And look for the 
trade-mark on every bearing. The Timken 
Roller Bearing Company, Canton 6, Ohio. Cable ad- 
dress: "TIMROSCO". 


Timken” 


TRADE MARK REG. U 


TAPERED ROLLER BEARINGS 


AND THRUST LOADS OR ANY COMBINATION 





let OSTUCO'S 


"Single Source" Operation 
Cut Your Tubing Costs 


B, performing all three basic 

operations — manufacturing, 

shaping, and fabricating— 

at one plant location, OSTUCO greatly reduces 
the cost of both Seamless and Electric Resistance 
Welded Steel Tubing for a wide variety of uses. 
Unnecessary freight charges are eliminated 
along with duplicate sets of instructions and sim- 


ilar red tape. No time is lost in shipping materials 


permit you to operate with lower inventories. And 
best of all, highest quality is assured through uni- 
fied control of production. 

OSTUCO procures the raw materials . . . pro- 
duces the tubing in a broad range of sizes and 
shapes ...meets your most exacting requirements 
in bending, reducing, expanding, flanging, up- 
setting, in fact all types of forging and fabricat- 
ing operations. We are also in a position to supply 
the tubes painted or plated. 

Find out more about how OSTUCO's complete 
modern facilities and long experience can save 


you money. Write direct or to our nearest Sales 


Office for new free booklet ‘Fabricating and 


from one supplier to another. Speedy deliveries Forging Steel Tubing." 


RON SSSI N 
i] 
y 
AA. GG IIE 


EXTERNAL-INTERNAL UPSETTING 


FEM po 


TAPERING 


INI coo ne 


T 


a 


SAS AR RAR RRNA 


guts 0 U gardo C 


OUTSIDE CHAMFER INSIDE CHAMFER 
VARIABLE WALLS 


THREADING DRILLING 
BENDING SLOTTING 


THE OHIO SEAMLESS TUBE COMPANY 


Manufacturers and Fabricators of Seamless and Electric-Welded Steel Tubing 
Plant and General Offices: SHELBY 7, OHIO 


Seles Offices: CHICAGO, Civic Opera Bidg., 20 North Wocker Dr. * CLEVELAND, 1328 Citizens Bldg. * DAYTON, 1517 E. Third Street * DETROIT, 2857 E. Grand 
Bivd. * HOUSTON, 6833 Avenue W, Central Park + LOS ANGELES, Suite 300-170, So. Beverly Drive, Beverly Hills * MOLINE, 617 15th St. * NEW YORK, 70 East 
45th St. * PHILADELPHIA, 1413 Packard Bidg., 15th & Chestnut * ST. LOUIS, 1230 North Main St. * SEATTLE, 3104 Smith Tower * SYRACUSE, 50! Robert: Ave. 
CANADIAN REPRESENTATIVE: Railway & Power Corp., Lid., NEW GLASGOW, MONTREAL, NORANDA, NORTH BAY, TORONTO, HAMILTON, WINDSOR, WINNIPEG, EDMONTON, VANCOUVER 
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Build more "SELL" into your product with G-E Wires and Cables 

























New heater cord. Nothing to fray 

. at least ten times the abra- 
sion resistance of braided cords 

. smooth jacket that's highly 
resistant to water, oil. and grease 

. sound like a heater cord 
you've been waiting for? It's 
Preen-X, the all-new heater cord 
by General Electric, and it's 
available now! Write for a free 
sample—see for yourself what a 
really new idea in heater cords 
Preen-X is. 















Portable cords. In addition to fa 
mous Flamenol portable cords, 
General Electric also makes a 
complete line of neoprene and 
rubber portable cords for all pur 
poses, Whatever the application, 
whatever the operating condition, 
you can select a suitable cord 
from this really complete General 
Electric 





line. 



















Deltabeston® hook-up wires can 
meet your most exacting stand- 
ards for resistance to heat, cold, 
moisture, fumes, and flame. Rig- 
idly tested in the laboratory and 
proved in use, these lightweight, 
small-diameter, extremely flexi- 
ble wires are recommended for 
radio, electronic, and communi- 
cation equipment. See your Gen- 
eral Electric wire and cable 
tion the cord when he demonstrates representative for complete 


information. 
your product, but the customer n 


soon finds out about the quality of 

a Flamenol wires for machine con- 
the cord you use. 

d trol circuits are built to stand up 






The salesman may not even men- 


Tough, good-looking General 







under oils, acids, and dampness. 


Electric Flamenol® cords mean continuous, dependable service under severe These tough wires are built for 
operating conditions. Their light weight and flexibility make them easy to handle. casy stripping — color-coded for 
y I &- 9 o ‘ ° n ; a a easy circuit tracing. Every manu- 
The thermoplastic jacket resists water, oils, acids, alkalies, and sunlight, and in 


facturing step is carefully con- 


addition gives the cord a smooth, glossy finish that cleans with a quick wipe. trolled to produce a uniform, 






Flamenol cords...with the confidence-inspiring General Electric name... high-quality wire that will stand 
4 i e : up under severe conditions 
provide a strong link in a quality sales story. 


You can get Flamenol cords in a wide range of sizes — from Type SRT for the 
really tough industrial applications, to extra-flexible rip cord for wiring small 
devices. You'll like the way Flamenol cord strips clean for fast connecting . . . 









your customers will like the flexibility, neat appearance, and extra wear they get 
from G-E Flamenol cords. 


WIRES 


Why not give your products the added advantage of hard-wearing General AND 
Electric Flamenol cords? To get more information on these popular cords, write 


| to Section W33-1067, Construction Materials Department, General Electric CABLES 


Company, Bridgeport 2, Connecticut. 


GENERAL QD ELECTRIC 
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TWO WAYS TO PACK PISTONS: 








Conventional 
type piston packing 


Johns-Manville 
Moulded Packing Cups 


OTH THE PACKINGS shown on these two pistons will do 
B a job. But the piston on the left will operate more efficiently 
and more economically because it is designed for Johns-Manville 
Moulded Packing Cups. 


Design engineers are expressing a growing preference for 
these custom-made cups for two reasons: (1) They practically 
eliminate slippage past the piston. (2) They require less frequent 
replacement in service. 


Johns-Manville Moulded Packing Cups operate like this: 
Each cup is designed with a flexible lip, which, under discharge 
pressure, forms a tight seal. On the reverse stroke, the lip relaxes. 


This action, plus their precise fit, lowers friction and wear on 
RECOMMENDED FOR PISTONS IN I I 


liners and reduces the amount of power required for the stroke 





Reciprocating Pumps Compressors . í 

dia Wherever Johns-Manville Packing Cups have been used— 
Hydraulic Lifts Governors : ie eae heal 

: against water, oil, air, and other liquids and gases—they have 
Hydraulic Jacks Power Shovels : . al : a 

: proved to be a good investment by increasing efficiency and 
Hydravlic Presses Grease Guns : : 


lowering operating costs. If you design or manufacture any of 
Drilling & Boring Machinery Air Chucks the equipment listed at left, write for further informa- pe 


Air Brake Cylinders Grinders tion about these custom-made cups. Address Johns- J v | 
Valves (hydraulic or air operated) Manville, Box 290, New York 16, N. Y. M! 


Jakiego and Gaiti- 
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NEW RA 
SIZE 1 itn iib 


MAGNETIC STARTER 


THE SMALLEST STARTER ON THE MARKET 


AVAILABLE IN LOCAL AND REMOTE CONTROL OR SELECTOR SWITCH TYPES 


Working electricians — installation and maintenance men — have approved the new Arrow-Hart "RA" Magnetic 
Starter. Its new design makes wiring easier — straight through all the way — provides roomier wiring space in 
smaller enclosures and requires less mounting space when installed on panels. 


Servicing is easy, too. All terminals and contacts are reached quickly with no waste time or motion. And it is 
easier to install in smaller spaces without sacrifice of accessibility or convenience. There's a lot of performance 
packed into the small and compact enclosure — 6-3/16" x 6- 11/16" x 3- 5/8", Because of its space-saving 
features, it outdistances conventional starters in design and performance. 


Put these features together and you have the new Arrow-Hart “RA” 1 Magnetic Starter. You get quick, easy 
hook-ups, long unit life and low maintenance cost. You get a starter that’s compact, sturdy and dependable 
mechanically and electrically — one you can rely on for outstanding performance. 


NEW TYPE ''RA'' AVAILABLE IN SIZES 0,1,2 AND 3 


RATUS 






ARROW-HART NEW "RA" MAGNETIC STARTERS 
ARE EASY TO WIRE - - EASY TO SERVICE 


Simplicity of design speeds up instaliation and maintenance time; 
saves you money by shortening shutdowns. Be convinced. Loosen one 
screw — the enclosure cover lifts off and is free of dangling wires. 
Terminals are all top exposed for direct wiring. Contact inspection or 
replacement is made readily by loosening two hood retaining screws. 
Switch can be quickly removed from enclosure by loosening three 
mounting screws. 


BIG, TOUGH CONTACTS 


Here are rugged, heavy duty, copper contacts with special silver alloy 
tips that will take plenty of punishment. Special hidden spring-loaded 
keys provide speedy and easy change of contacts. Simply lift contact 
to clear guide post — permitting 90 turn of key to free contact. 
Replace contact and spin key into locking slot. No loose parts. 


Contact surfaces after several hundred thousand cycles at 50 
Ampere, 440 Volt, 50% power factor on motor load. 


PLASKON ALKYD PROTECTION 


New thermosetting molding compound used in A-H base and hood 
features phenomenally high resistance to tracking. ASTM standard test 
procedure proves that Plaskon Alkyd exceeds the arc resistance of the 
next best material by 50% to 65%. Does not support combustion. 
Provides hard and durable surface and superior dimensional stability. 
The introduction of Plaskon Alkyd is another step to insure maximum 
performance and long life in Arrow-Hart "RA" Magnetic Starters. 


HERE'S BALANCED MECHANISM 


Right angle balanced mechanism multiplies the leverage and trans- 
fers it from a vertical to a horizontal plane. Correct contact pressure 
is assured at all times with reduced wattage consumption of the mag- 
net coil. 


Arrow-Hart Magnetic Starters are available in sizes 0,1, 2 and 
3, to handle motors up to 50 H. P. at 440 and 550 Volt. Write 
for folder giving wiring diagrams, catalog data and other 
information. 


Pe pL 
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you can BE SURE.. iF irs 
Westinghouse 


a-c motor upkeep costs 


Here’s how Life-Line motors can save you half the upkeep 
cost, and more. 

A recent survey of 114 large motor users—operating 
131,626 a-c motors of 1 to 50 hp—shows how much 
motors really cost when you figure actual "Life Cost". 

The survey shows that the yearly average cost of 
periodically lubricated motors was $270 for every 
hundred motors installed. 

On lubrication cost alone, Life-Line motors saved 
this $270. That's because Life-Line requires no periodic 
lubrication—no added lubrication of any kind. 

The survey also indicates that the yearly outage cost 
per hundred motors, for repairs and lost machine and 
man-hours, was $960. 

The record of 500,000 Life-Line motors in service, 
to date, indicates a failure rate averaging less than half 
that of conventional motors covered by this survey. This 
means over 50% indicated reduction in motor outage 
costs—in short, a possible saving of $480 per year with 
Life-Line. 

Add these savings—$270 for lubrication plus $480 


Ocroser, 1949 


for outages—and the result is $750 per hundred motors 
per year. 

Can you afford to pass up savings like these? Get 
the facts on the savings possible in your plant. Ask 
your nearby Westinghouse representative for a copy of 
B-4321 “How to Cut Motor Costs $750". Or write 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. j-21514 








Let HYATTS Increase 
the Life Span of Your 
Machinery and Equipment 


If you build, sell or buy machinery or 
mechanical equipment, you know that 
wheels, gears and shafts must operate 
smoothly, accurately, quietly to be 
efficient. 

Load capacity — speed — size — space 
are reckoned with by experienced engi- 
neers in every field who for more than 
fifty years have applied Hyatt Roller 
Bearings to machinery and equipment 


of every description. 

With Hyatts applied in the vital posi- 
tions, longer life is built in—non-stop 
production is assured—power costs are 
cut and everyone — builder, seller and 
buyer—is satisfied with their bearing 
equipment. 

Perhaps we can help you. Just write 
to Hyatt Bearings Division, General 
Motors Corporation, Harrison, N. J. 





HYATT ROLLER BEARINGS 
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NEW!— Whitney Type A 
Flexible Coupling now fea- 
tures plastic coversfor reduced 
weight and efficient high speed 
operation 


WHITNEY ROLLER CHAIN 
Flexible Couplings 


For 
Positive, Yet Flexible | 
Direct Drives | 


Here's a Flexible Coupling that supplies the equipment 
manufacturer and machine user with a practical and 
efficient unit for connecting power equipment to direct 
drives. Note the simple, all-steel construction . . . no short- 
lived materials to wear out or replace! Precision Roller 
Chain, assembled around accurately cut, hardened steel 
sprockets provide positive operation with inherent 
flexibility... assures long life. Additional Whitney 
features include: ease of installation, compactness, allows 
for motor end play, disconnects without removing shafts 
and bearings, allows for slight shaft misalignment. These 
are good reasons why you should specify and use Whitney 
Flexible Couplings for lasting, all-round performance and 
machine protection, 
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Whitney Roller Chain Flexible Couplings are adaptable 
to a wide range of transmission service, covering light, 
medium or heavy loads. You can use them to connect 
electric motors, gasoline engines, diesel engines, steam 
engines, etc., to any direct drive units, such as pumpers, 
compressors, blowers, beaters, speed reducers, —in short, 
to any of your production machinery where a positive but 
flexible direct drive is required. 

Available from factory or distributor stock in popular 
sizes covering a wide range of application — from frac- 
tional to hundreds of horsepower. For complete informa- 
tion and engineering bulletin, write us today. 

OTHER WHITNEY CHAIN PRODUCTS 

Roller Chain—single and multiple widths 

Silent Chain 

Conveyor Chain 

Cut Tooth Sprockets 


Whitney Chain & Mfg. Co. 


Division of Whitney-Hanson Industries, Inc. 
204 HAMILTON STREET, HARTFORD 2, CONN. 





LOOK FOR 
THAT SHAPE IN THE 


No need to design a special shape when a Lukens 
Head-Shape will fill the bill. You get into pro- 
duction faster because dies are already available 
for forming it. You avoid expensive die charges 
and. in many cases, save on machining time. 
Detail dimensions on 3.989 standard head- 
shapes are given in’ Lukens Catalog No. 1. 
“Flanging and Pressing”. You have only to trans- 
fer them to the drawing of the tank, pressure 
vessel, machine or other product vou are plan- 
ning. Hundreds of manufacturers of all kinds of 
equipment have found Lukens Head-Shapes a 


short cut to speedier production and lower costs. 


Lukens produces head-shapes from four inches 
to over twenty feet in diameter. Thicknesses 


to 6!5 inches. Lukens makes 


range from *jg” 
head-shapes of carbon and alloy steels, includ- 
ing stainless: nonferrous metals such as nickel. 
Monel and Inconel, aluminum and silicon 
bronze: and the widest range of clad steels 
available anywhere. 

May we quote on your head-shape require- 
ments? Bulletin 433 shows the sizes and gages of 
carbon steel heads regularly stocked and reads 
for immediate shipment. Lukens Steel Company. 


t05 Lukens Building, Coatesville, Pennsylvania. 





LUKENS Be sure to see us at Booth Nos. 558-563 at the Chemical 
Show, New York City, November 28-December 3. 





FOUR INCHES TO OVER TWENTY FEET IN DIAMETER ——— 


fine 
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COST-CUTTERS 


"made-to-order" for you! 


| 


FULTON SYLPHON 


STAINLESS STEEL 


BELLOWS ASSEMBLIES 


If your products require stainless steel bellows assemblies, 
it will pay you to find out how Fulton Sylphon can help 
you make important savings. 


For example, designing and producing these intricate 
assemblies is a Fulton Sylphon specialty—backed by nearly 
half-a-century of successful experience in this field. 


Our skilled craftsmen know how to produce simple or 
complex stainless steel bellows assemblies exactly to your 
specifications. What's more, we'll 

help you in thedesign and develop- 

ment of any new type of assembly 

. confidentially, if you wish. 


These abilities, plus complete production facilities, can 
save you time and worries. They help cut your produc- 
tion costs—insure your getting assemblies that help your 
products perform at their best. 


Whatever you need bellows assemblies for . . . thermo- 
static devices, pressure controls, hydraulic mechanisms, 
valves, shaft seals, expansion chambers, recording instru- 
ments, or other applications . . . find out how Fulton 
Sylphon can help you save money and improve your 
products' performance. 


Write today—ask for free Bulletin TP-1200 that gives 
you further information. 


isset Gott . Cels Devices ° CB Lows Cssembles 


! 
FIRST WITH BELLOWS 


PFULTON S 


ROBERTSHAW-FULTON 


YLPHOn 


CONTROLS CO 


KNOXVILLE 4 TENN, 


Cánadian Representatices, Darling Brother Montreal 
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WHEN TO USE FEDERAL 
SINGLE ROW RADIAL 


Where dirt, dust or other foreign matter is a problem with 
combined radial and thrust loads in any direction—the de 
sign and operating features of Feder il Single Row Radial 
Felt Seal Ball Bearings hold the answer 
— "These b arings provide effective protection of the vital 
bearing parts The felt is held securely between two plates 
fitted into a groove in the outer ring. The seal rides on a fric- 
tionless surface on the shouldered inner ring. Either single 
or double seals can be provided for any size, in standard or 
wide outer ring tvpes 

Federal Felt Seal Ball Bearings incorporate all the 
load-carrying advantages of Federal Conrad Type Bearings. 
In load combinations, thrust loads up to 50% of the radial 
rating can be applied. For pure thrust the rating is 100% of 
the rated radial load 

In our catalog "K" vou'll find detailed descriptions of these 
and all bearings in the Federal line—every type and size, 
shielded and sealed—for every anti-friction need. Its 260 
pages contain ball bearing selection charts to help you com 
pute bearing loads, determine capacities at every speed, and 
select the type and size bearing best suited to your individual 


applic ation. Write for your copy today 
THE FEDERAL BEARINGS CO., INC. + POUGHKEEPSIE, N. Y 
— 2» ^» of Gene Ball rand 


2640 Book Tower, Detroit 26, Michigan « 8 South Michigan Ave., Chicago 3, Illinois 


Chester-Twelfth Building, Cleveland 14, Ohio 


FEDERAL BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 





Quality since 1908 
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TAGLINES on DIPPER-TRIPS-- 
WARNER ICB UNITS” 
GIVE YOU FASTER, 
MORE ACCURATE CONTROL 


IN SHOVEL 
LORAIN IB Uns 





LORAIN CLAMSHELL. Tagline 
Controlled by Warner ICB l 


wW 
Beton SHRYFIS ANO on en ut d dune» 


trip reel. It continuously maintains exact tension to 
precisely position a clamshell or magnet and keep them 
steady without twisting. Flexibility of control permits 
a larger working area without repositioning machine or 
boom. When used with a shovel — it keeps dipper-trip 
line constantly taut and trips dipper at finger touch. 


| 


MATUR E CTION: One of only two parts for either 
utch or e actuating units. Consists of magnetic 
Clutch o void to steel back-plate (see cut). Especially 
designed for high heat dissipation. Heat has no effect 
on unit efficiency because segment expansion is always 
linear . . . thus keeping full magnet contact at all times. 


WARNER ICB UNIT* AS INSTALLED ON Thew Shovel. 
Note simple compactness, easy accessibility. ICB Units 
are self-adjusting for life. Push-button and rheostat give 
instant finger-tip control. There's a complete range of 
sizes to meet various requirements for positive acting, 
sensitive controlled clutches or brakes for industrial use. 


e Warner ICB Units* are low-cost key to more 
automatic, safer operation of wide variety of 
motors and machinery . . . give you infinite con- 
trol of degree of clutch or brake action. For 
details or engineering assistance write: 


Industrial Division, WARNER ELECTRIC 
E E BRAKE MEG. CO., Beloit, Wis. 


EE Hin 





T CTION: The other of the two parts for 
either. ‘Clutch or Brake actuating units. Consists of 
electro-magnet faced with long-wearing, high friction 
material. Power, applied through coils imbedded below 
(see cut) uses both friction plus magnetic attraction for 
lightning fast, super-powerful clutch or brake action. 





*ICB Unit — The trade designation for 
The Warner Electric INDUSTRIAL CLUTCH 
OR BRAKE UNIT. 
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6 OPERATIONS ELIMINATED 
when they changed to 


Carpenter Stainless Tubing... £ 


j 


This job is exceptional, but it shows what can happen to unit costs 
when you make use of Carpenter's experience with Stainless Tubing. 


Unit costs were way out of line and rejects were piling up on the floor 
when this water cooler part was made from sheet. Seven operations 
were required on each part. Silver soldering of finished units was 
practically impossible because the fabricated material 

would not satisfactorily withstand high temperatures. 


Now, water cooler parts are fabricated in one reverse 
bending operation from Type 304 Carpenter Stainless 
Tubing. Six operations, ranging from the slitting of 
sheet to the annealing of fabricated parts, have been 
eliminated and the soldering of assemblies is a snap. 


To find ways to save time and reduce unit costs on your 
own jobs, put our Stainless Tubing experience to work. 
It will cost you nothing and may save you plenty. 


THE CARPENTER STEEL CO. 
Alloy Tube Division + 121 Springfield Road * Union, N. J. 


Sanitary parts for water 
coolers cost less to make nou 


that Carpenter Stainless Tubing is À à NEW FILE FOLDER OF DATA 

used to provide tbe durability tbat reduces ABOUT STAINLESS TUBING 

Servicing costs. 
For useful information about physical prop- 
erties, heat resistance characteristics, 
standard sizes, etc., write on your company 
letterhead and ask for the 12-page Carpenter 
Stainless Tubing Data File Folder. 


24-Hour Service Qn Your Orders... 


You get definite delivery information within 24 hours when 
you call your Carpenter Stainless Tubing Distributor. 
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THE CUSTOM MOLDERS' 
DESIGNING KNOW-HOW 


PLUS 


STYRON [~~ 


CUSTOM MOLDING 
CASE HISTORY 
solves another 


production problem! 


GIN RUMMY—CANASTA SET: Molded by Tech-Art Plastics Company, 
35-42 42nd Street, Long Island City 1, New York. Distributed by Classic 
Products Company, 154-156 West 27th Street, New York 1, New York. 


“Designed right—in the right plastic”, briefly highlights 
the valuable services that the custom molder can offer you 
in solving difficult fabrication problems in plastics. 


The custom molder maintains extensive design and engi- 
neering facilities to serve you. Staffed by technicians with 
long experience in engineering the correct plastic into 
finished products, these facilities furnish you with first- 
hand information on the properties and performance of 
various plastic materials. 


‘The Dow Chemical Company works with Custom Molders 
to help them utilize Dow Plastics to the best advantage in 
your products. Write Dow today and let us put you in 
touch with qualified Custom Molders, who can solve 
your problem. 


Plastics Division, Dept. T-57 
THE DOW CHEMICAL COMPANY * MIDLAND, MICHIGAN 
New York © Boston © Philadelphia © Washimglem © Cleveland « Deli! e Chiage © St Louis © Houston © Sam francisco © Los Angeles © Seattle e Dow Chemical ol Canada, Limited, Toronte, Canada 
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ANOTHER NEW PRODUCT 
BY A MOLDER USING A 
DU PONT PLASTIC 


NYLON PLASTIC CARRIES 25% MORE LIGHT FOR MINERS 


New battery case of molded Du Pont nylon contributes 
to better vision, greater efficiency and safety 


THE INTRICATE DESIGN and pre 


R 


ision mold 


y be seen in these nylon parts 


One of nylon plastic's 


ost practica atures is its ability to be 


molded in various sizes, shapes or thick 


nesses, retaining high strength 


In the 


and impact 


resistance assembly, four leak-proof 


valves for the cc «: are mounted in a single 
nylon plastic blo, x, Parts fall in place with 
hair-line accura Then the case 


v locked cover 


is sealed 
by the magnetica 


This battery case for the new EDISON 
miners' cap lamp contains four cells 
instead of the conventional three. Yet 
there's no appreciable increase in size 
or weight in the battery case over the 
former 3-cell models. The 
voltage and wattage of the battery 
bulb that 
a stronger beam 


increased 


permits the use of a 
longer and throws off 
of light 


lasts 


Nylon was the choice of Thomas A 
Edison Incorporated, the 
because it both as insulation 
between the steel cells of the battery 
and 


designers, 
serves 
as an outer case which combines 
light weight and compactness with 
resistance to abrasion, impact and cor 
rosive mine waters 


Maybe there's a spot on your produc 
tion line for nylon’s outstanding prop 
erties. It’s easy to get the facts on 
nylon and all other Du Pont plastics 
Write our most 
literature 


convenient office for 


Propi 


Plastics 
Offices 
N. Y.:78 
111.;845 E 


E.1.du Pont de Nemours & Co. (Inc.), 
Department, Main Sales 
350 Fifth Ave., New York 1, 
Dearborn St., Chicago 3, 
60th St., Los Angeles 1, Calif 

ed Vu nized Rubber and 
Morris « Pa for Thomas A 
rated, West Orange, N. J 


PPE 


THINGS FOR BETTER LIVING 
. THROUGH CHEMISTRY 


BETTER 


I ENGINEERING 
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VIM LEATHER 
and 
VIX-SYN RUBBER 


Engineered 
PACKINGS 
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No one type of packing will fill all needs. That's 
why we supply all kinds: VIM Leathers of many 
shapes and consistencies, Vix-Syn fabricated and 
homogeneous synthetic rubber, and “O” rings 
This complete line enables Houghton to make un- 
biased recommendations based on service condi- 
tions. We invite inquiries for both packings and 
engineering advice. Write— 


E. F. HOUGHTON & CO. 
303 W. Lehigh Ave., Phila. 33, Pa. 








x 





4 : l T 
| r^ (1. 
k { A 
# ve - A 3 
Li f 1 
Aa 1 i Zt 
cA asa S, 


gh) 


P e 


— Cold-Formed Shapes 


USED BY MAKER OF FREIGHT-ELEVATOR DOORS 


When welded together as shown, these two Bethlehem 
Cold-Formed Shapes provide a reinforced tubular sill 
for freight-elevator doors—a sill so sturdy that it can 
stand plenty of hard usage from trucks during loading 
and unloading operations. We make the shapes on 
brakes from (A) 11-gauge, and (B) 7-gauge sheet steel, 


and furnish them to the customer in various lengths. 


Sills for freight-elevator doors . . . frames for house 
trailers . . . parts for ornamental railings . . . rein- 
forcing for kitchen equipment . . . these are but a few 


of hundreds of widely-varied uses for Bethlehem Cold- 
Formed Shapes. And hardly a day passes but some 
alert manufacturer thinks up a new use for these 
versatile shapes. 

Bethlehem Cold-Formed Shapes are made either 
from strip, sheet or plate steel. They are uniform in 


thickness, have an excellent strength-weight ratio, 


60 


and relatively scale-free surface. We make them in 
all gauges from 7 to 24, inclusive, and because of 
our special shop facilities we can meet virtually every 
requirement. 

If you consider there might be a place in your 
manufacturing operations where Bethlehem Cold- 
Formed Shapes could be used to advantage, let us 
discuss possibilities with you. Your query to our 


nearest sales office will receive prompt attention. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Stee! Corporation 


Export Distributor: Bethlehem Steel Export Corporation 
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«++ rolls more tons in steel mills, for example 


Bearings used in steel mills must be tough . . . to with- 
stand pressures as high as 8,000 Ibs. per square inch, 
or shaft speeds that exceed 1,800 rpm. 

That's why steel men use Micarta. It outwears other 
types of bearings many times . . . lasts up to 70 times 
longer than metals. It's typical of the way Micarta 
serves industry, and may suggest ways Micarta can 
improve your product or your production. 

In many cases, Micarta bearings operate in water, 
and water is its best lubricant. Whether lubricated with 
water, oil or grease, it has a low coefficient of friction, 
affording power savings as high as 2547. Its smooth, 
self-polishing surface prevents scoring of shafts. 
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you can 8€ SURE .. ic i75 





Micarta is ideal for many other tough jobs in indus- 
try . . . jobs that call for strength with light weight; 
resistance to moisture and corrosion; high dielectric 
strength; resistance to heat and cold. 

Ask your nearby Westinghouse office for Micarta 
Data Book B-3184-C, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 

J-06420 











Torrington Spherical Roller Bearings 
handle severe shock loads in 
Koehring power shovels 
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Power Shovels made by Kochring Company, Milwaukee, are built to withstand the severe shocks and strains encountered 
in this rugged service. Among many advanced engineering features is the use of Torrington Spherical Roller Bearings on 
the swing and traction shaft and the countershaft. They compensate for deflection and prevent binding under shock loads 





Cross-Section of the countershaft shows how a Spheri- Two Spherical Roller Bearings are used on the horizontal swing and traction 
cal Roller Bearing is used to maintain free-rolling shaft. Here, too, the self-aligning feature is important, insuring accurate align- 
alignment despite the overhung sheave and sudden ment of bearings spaced some distance apart. Because they carry thrust loads 
stresses of operation. These heavy-duty bearings carry in either direction, these bearings also locate the shaft axially, preventing play 
high loads with an ample margin of safety and helping to minimize wear on bevel gears. 


Heavy-duty equipment, subject to severe strain and shock loads in operation, oper- 
ates freely and reliably on self-aligning Spherical Roller Bearings. Our engineers 
will be glad to be of assistance to vou in the design and application of Spherical 
Roller Bearings to your equipment. Write us today. THe TORRINGTON COMPANY, 
South Bend 21, Ind., or Torrington, Conn. District offices and distributors in 
principal cities of United States and Canada. 





SPHERICAL 
ROLLER 





Needle - Ball - Needle Rollers 


TORRINGTO 


Spherical Roller + Tapered Roller + Straight Roller 
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"Just when I was trying 


to make an impression!" 


ERHAPS the spring failure in this young man's lighter is of 

little consequence. But if the manufacturer of that lighter 
has placed poor quality springs in many other lighters, he’s headed 
for trouble . . . and very likely for the loss of some business. 

We'll admit that most precision-made springs seldom fail. But 
it's sound business sense to get that extra "performance insurance" 
by using the best spring wire. 

We believe that the best spring wire available is U-S-S Amer- 
spring Music Wire. Here's why... 

Amerspring combines high tensile strength with unusual tough- 
ness. It has outstanding resistance to fatigue. And it has the 
stamina, resiliency, uniformity and freedom from defects that are 
imperative for top performance of small, precision springs. 

For many years we have supplied this high quality Music Wire 
to manufacturers of calculating machines, cash registers, type- 
writers, and other makers of equipment who use precision springs. 
We believe that the performance of the springs in those products 

. and the year-in-year-out repeat orders we have had from these 
customers .. . are ample proof that U-S-S AMERSPRING IS THE 
LEAST EXPENSIVE WAY TO SUPERIOR PERFORMANCE, 

We'd like to discuss the use of U-S-S Amerspring Music Wire 
for your springs. And once again we can report —AVAILABLE NOW 
— IN THE MILL QUANTITIES YOU NEED. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


UNITE OD 3 TA. 758 
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P». 
„ALUMINUM TAKES ^. 
. “THE BITE 


ATTLING Jack Frost with infra-red rays is an idea 

developed by a pioneering group of agricultural 
engineers. The principle is to balance heat loss from 
plants and the ground during frost conditions, by 
application of heat rays. 


The "Frostguard", pictured above, consists of an oil- 
fired heat chamber and umbrella-like canopy. Reynolds 
Lifetime Aluminum sheet was specified for the canopy be- 
cause of its efficient reflectivity, freedom from red-rust and 
light weight. Infra-red rays are generated in the stainless 
steel chamber. Gases pass up and out a flue, but warming 
rays are reflected downward by the aluminum canopy. 


Average coverage for a "Frostguard" is '4 to 1 acre, and 
it has successfully combated cold as low as 20° Fahrenheit. 
Nor has its usefulness been confined to crop protection. 
"Frostguard" has extended truck-farm growing seasons 
by four to eight weeks; protects outdoor workers during 
inclement weather. 






















"Frostguard ” by 
Evans Products Co. 


Where can Reynolds Lifetime Aluminum improve your 
product, lower costs and increase sales? This strong, 
lightweight metal handles faster on the production line— 
costs less to ship as complete assemblies. Freedom from 
rust makes for longer life, frequently eliminates one or 
more finishing operations. And whether the need is for 
pig, ingot, sheet, plate, wire, rod, bar, screw machine 
stock, pipe, tubing, structurals or extrusions, Reynolds 
has it in an alloy and size to fit your specifications. 


For complete information, call the Reynolds Distributor 
in your area—the nearest Reynolds Sales Office—or write 
direct to Reynolds Metals Company, Aluminum Division, 
2524 South Third Street, Louisville 1, Kentucky. 


ALUMINUM SHEET AND PLATE 


Request this informative book on your company 
letterhead and receive a copy without charge. 





REYNOLDS 
Lifetime ALUMINUM 


ISIDER ALUMINUM...CONSULT REYNOLDS... THE COMPLETE ALUMINUM SERVICE 
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GEN ny 
ERAL (6) ELEC 









YOU CAN'T BEAT 


TRI/CLAD 


"t 9a Par OFF 


EXTRA PROTECTION 





G-E open (dripproof) induction 
motors for constant-load, constant- 
speed applications. From ! to 2000 hp. 









Notice the thick cross sections of a Tri-Clad's husky cast-iron stator frame (1 
ond end shields (2 the integrally cast feet (3). Here you have oa rigid 
structural unity that no other general purpose motor we've seen can match 
Distortion of bearing alignment is well nigh impossible, even by severe 
blows, careless installation, or the heavy continuous radial loads some in 
dustrial drives impose. Notice, too, how Tri-Clad double-end ventilation 
provides uniform "air conditioning" throughout the motor 


G-E totally enclosed motors for out- 
door operation, in abrasive dusts, or 
corrosive fumes. From 1 to 1000 hp. 








You can trust a 7R/ CLAD motor 
to take abuse 





G-E vertical induction motors for 
T e i -i . "v. drive, in streamline ign. From 
l'eeth-rattling blows — accidental jarring — dripping liquids — they're mau desig 
all in a day's work for a Tri-Clad motor—the toughest general-purpose 


motor that hard-headed plant management can buy 


The cast iron structure which today protects more than a million 
and a half Tri-Clad motors, is one big reason for its stamina. It absorbs 
the shock of accidental blows and falling objects encountered in rigor- 
ous industrial service. It provides vastly superior resistance to rust 


and corrosion. Moreover, cast iron won't take on an injurious per- 





manent “set”; thus it assures accurate shaft alignment and a permanent 


ads 1 G-E capacitor motors for use on fans, 
air-gap for the life of the motor. Thick-ribbed cast-iron end shields, blowers, pumps and compressors, with 


too, take more than their share of punishment. caging poner. Prem % to S hp. 








Want to standardize on a line of motors that can really TAKE ABUSE? 
Local stocks of Tri-Clad motors in your area mean QUICK DELIVERY. 
Apparatus Dept., General Electric Company, Schenectady 5, N. Y 


by the TR/ CLAD 


MOTOR EXCHANGE PLAN 





Look for this EXTRA 
on the motor you buy! 
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COPPER ALLOY BULLETIN 





REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER.BASE ALLOYS 








ÁN, 
Brass 




















Prepared Each Month by BRIDGEPORT BRASS Sanne d Headquarters for BRASS, BRONZE and COPPER 
co 





Bead chain has many applications- Courtesy Bead Chain Co., Bridgeport, Conn. 


Bead Chain Finds Wider Uses 


Everyone is familiar with Bead 
chain so popular for electric light pull 
sockets and key chains, but few realize 
how clever it is in construction. 

Bead chain is made automatically. 
Two coils of narrow strip metal are fed 
into an ingenious machine and endless 
chain made of hollow balls joined by 
a hollow bar (dumbbell construction ) 
comes out from the opposite end. 

Metal workers recognize the genius 
behind the construction of this type of 
automatic equipment. They know the 
importance of close precision which 
enters into the machine construction, 
the tools and the metal used for mak- 
ing this type of chain. The hollow balls 
range from 3/32" to 1/2" OD. 

In recent years Bead Chain Com- 
pany has been findingnew applications: 






Shower curtain 
hooks for 
Bridgeport 
Traxrod ride 
on Bead chain 
hollow balls. 


fishing leaders; and costume jewelry 

bracelets, chokers, necklaces; bath- 
room accessories such as Traxrod 
shower curtain rods, curtain tie backs, 
rubber stopper chains. Other applica- 
tions include pulls on venetian blinds, 
attachments for container caps, nuts 
for split bolt connectors, keys to mini- 
ature flashlights, pencils and pens to 
pads, loops for hanging heavy coats, 
telephone books, brooms, brushes, 
mops, whistles, etc. 

High Strength Alloys Increase 

Industrial Possibilities 

Yellow brass is most commonly used 
for most varieties of Bead chain be- 
cause of its easy workability and low 
tool wear. For key chains, much of it 
is simply bright dipped and lacquered. 
For plumbing, it is generally nickel 
and chromium plated. For costume 
jewelry, red brass and copper are used 
because the natural, rich warm gold 
colors are very attractive. 

The manufacture of Bead chain is 
not strictly confined to brass. Alloys 
such as phosphor bronze, silicon bronze, 
nickel silver, aluminum bronze and cu- 
pro nickel impart much higher strength, 
and greater resistance to corrosion and 
wear. This widens its possibilities for 
industrial applications and offers a 
challenge to design engineers. 





Silicon Bronze Improves 
Faucet Screws 


Most of us have repaired leaky 
faucets by replacing worn-out rubber 
or composition washers; and, while 
taking out the holding screw, had the 
screw crumble or break off. Then the 
long, ticklish job of removing the 
broken stem begins. 

Isn't it true that many an excellent 
product is often condemned through 
the failure of one small part? 

Why did the screw crumble? Micro- 
scopic examination revealed dezincifi- 
cation; caused by the carbonic acid, 
salts, gases and other impurities in the 
water. Higher temperatures in the hot 
water line accelerates corrosion, speed- 
ing dezincification. Analysis showed it 
contained 62% copper and 38% zinc. 


Product Analysis Desirable 

If the designer had called for a sili- 
con bronze screw, instead of yellow 
brass, this type of failure would not 
have occurred. Bridgeport’s 609 Sili- 
con Bronze, which contains about 98% 
copper and 2^5 silicon, is easily cold 
headed and roll threaded. 

Many manufacturers are utilizing 
the newer copper-base alloys with the 
idea of removing from their products 
the “weakest link” which may involve 
corrosion, wear or fatigue. In the choice 
of alloys, Bridgeport's Laboratory is 
prepared to serve customers. 


Left-Silicon Bronze screw in service for same 
period under similar conditions.- 


Right— Yellow brass faucet screw dezincified and 
crumbled after one year in contact with well water. 


Mag SX Etch NH.OH + H20: 


BRASS +» BRONZE - COPPER - DURONZE — STRIP - ROD + WIRE + TUBING 


MILLS IN 
BRIDGEPORT, CONNECTICUT 
INDIANAPOLIS, INDIANA 


In Canada: 
Noranda Copper and Brass Limited, 
Montreal 


IGEPORT BRASS 





A 
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BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONNECTICUT 


Established 1865 
dge; Ý District Offices and Ware- 
G houses in Principal Cities 
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in small packages 


" Wallace H arnes Springs 
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WORLD'S MOST VERSATILE 
ALUMINUM ALLOY 


NOW HERE TO CUT COSTS — YET IMPROVE PRODUCTS 


Here are important facts about a remarkable new 
Kaiser Aluminum Alloy: 


Unusually versatile—a cold rolled alloy that's 
stronger than 3S, more workable than 52S. 


First alloy ever developed specifically to meet 
problems of fabricators and engineers. 


Thoroughly proved in two years of research, 
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testing and practical production experience. 
Exclusive Permanente Metals’ development. 


If you are now using 3S or 52S, you may be able 
to cut material costs and give your product better 
design by using Kaiser Aluminum Alloy 150S. 


On the next page, read about the unique combi- 
nation of advantages of... 


150S — Remarkable New 
Kaiser Aluminum Alloy 


— 








150S . . . WORLD’ 


NOW HERE TO CUT COSTS—YET IMPROVE PRODUCTS 
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No other alloy can be fabricated in so many ways to do so many jobs— 
because no other alloy so effectively combines ALL these advantages: 


GOOD PHYSICAL PROPERTIES. Yield strength and 
workability have been established to make it suitable 
for the widest variety of applications. 


GOOD WORKABILITY. Most single, double and triple 
stage drawing can be done. With proper equipment spin- 
ning can be done satisfactorily. Beading formed by dies 
in a press can be handled well. Roll forming, brake 
forming, and lock seaming can be accomplished easily. 


VERY FINE GRAIN STRUCTURE. Its chemical composi- 
tion makes Kaiser Aluminum 150S inherently a fine 


ARE YOU NOW USING 3S? 
Here are definite advantages you get with 150S: 


30 to 40 per cent greater strength in finished parts. 
Very nearly the same workability you now get with 3S. 
Harder, more scratch-resistant surface. 

Uniform, finer grain texture in all tempers. 

Fast, high lustre buffing. 

Superior etch finishes —clear, white, uniform. 
Anodized finishes superior in color to 3S. 


Up to 10 percent less material cost where extra strength 
allows gauge reduction —only slightly higher cost for 
equal gauges. 

Corrosion resistance, welding and brazing properties 
equal to or better than 3S. 
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grain alloy, uniform in all tempers. 


EXCEPTIONAL FINISHING PROPERTIES. Satin anodized 
finishes, with a silvery white color, fine texture and con- 
sistent uniformity, can be obtained. Many finishing 
operations can be eliminated. And the hard surface re- 
sists scratches. 


GOOD WELDING AND BRAZING PROPERTIES. Heliarc 
welding, spot welding and brazing can be done. 


EXCELLENT CORROSION RESISTANCE. 150S has salt 
corrosion resistance properties comparable to 52S. 


ARE YOU NOW USING 52S? 
These advantages will be yours with 150S: 
Superior workability. 


Decided cost advantage if you're using 52S over- 
strength. 


No Lueder lines or strain markings in shallow draws. 


Finishing characteristics, corrosion resistance, welding 
and brazing properties equal to or better than 52S. 


Kaiser Aluminum Alloy 150S may offer you sufficient 
strength at low cost to make conversion to aluminum from 
other materials permanent and profitable. 
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VERSATILE ALUMINUM ALLOY 


TYPICAL TENSILE PROPERTIES OF VARIOUS 150S TEMPERS 


Here are typical figures for thicknesses of about .040” to .051”. Elongations are slightly lower 
for thinner sheet, slightl;; higher for thicker sheet. 


Temper 
15050 

150S H 22 
150SH32 
150SH34 
150S H 36 
150SH 38 
150SH 18 
150SH 19 


Tensile strength 
21,000 p.s.i. 
23,500 p.s.i. 
25,500 p.s.i. 
28,000 p.s.i. 
30,000 p.s.i. 
32,000 p.s.i. 
33,000 p.s.i. 
37,000 p.s.i. 


Yield strength 

8,500 p.s.i. 
16,500 p.s.i. 
21,000 p.s.i. 
24,500 p.s.i. 
27,000 p.s.i. 
29,000 p.s.i. 
31,000 p.s.i. 
35,000 p.s.i. 


Elongation 96 in 2" 


2596 
1396 
996 
6% 
5% 
5% 
4% 
3% 











But that’s not the whole story of the greater strength of 150S! Here are 
typical yield strengths of 150S compared with 3S: 


Yield strength, p.s.i. % increase with 150S 


3S O: 7,000 150S O: 8,500 21.596 
3SH12: 17,000 150SH32: 21,000 23.596 


When drawn parts of the two alloys are compared, the difference in strength is 
even greater! Here, for example, is a comparison of drawn parts of a refrigerator 


crisper pan: 
Yield strength, p.s.i. 96 increase with 150S 
Test location 3S 150S 
QUEE S9 PNE 26,100 35.996 
Flange we w* c» * «s MW 24,500 38.496 
EN" ou v9 e. MENU 22,300 36.096 


GET THESE COMPETITIVE ADVANTAGES WITH 1508: 
If you are now using 3S, 52S, copper, brass, steel, or 
other materials, you may be able to cut manufacturing 
and equipment costs — and improve your product and 


fabrication techniques — with Kaiser Aluminum 150S! 
Today — call or write the nearest Permanente Products’ 
sales office for more information on the world's most 
versatile aluminum alloy — 150S! 


Permanente Metals 


See production samples of 
Kaiser Aluminum Alloy 
150S at the Annual Na- 


PRODUCER OF 


Kaiser Aluminum 


SOLD BY PERMANENTE PRODUCTS COMPANY, KAISER BLDG., OAKLAND 12, CALIFORNIA ... WITH OFFICES IN: 
Atlanta * Boston * Chicago * Cincinnati * Cleveland * Dallas * Denver * Detroit * Houston * Indianapolis * Kansas City * Los Angeles 
Milwaukee * Minneapolis * New York * Oakland * Philadelphia * Portland, Ore. * Seattle * Spokane * St.Louis * Wichita 
EXPORT OFFICE, OAKLAND, CALIFORNIA WAREHOUSE DISTRIBUTORS IN PRINCIPAL CITIES 


tional Metal Congress and 


Exposition — Cleveland, 
October 17-21. 
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THESE FAMOUS EMBLEMS represent some of the leading 
equipment which incorporates Blackhawk hydraulic compo- 
nents. Scores of critical designers and buyers recognize that 
Blackhawk hydraulics create exclusive advantages for the en- 
gineering, manufacturing, sale and service of their products. 






reru HEUTE UH t rt PT TP FIT 


AN EMBLEM REPRESENTING DEPENDABILITY 


BLACKHAWK }\ treovonour moustey 
HYDRAULIC 


EQUIPPED Qe 


PIONEER SPECIALISTS IN HIGH-PRESSURE HYDRAULICS FOR 25 YEAR$ 
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HYDRAULIC-EQUIPPED' 


STON MO 
N o JACOBSEN MFG co 


SUBSIDIARY OF 


CE FRED 
[e) e 
x Clif, 


à A EED 
* > M SN 


YOU ARE INVITED to write for the helpful 24-page bul- “Standards” or “Specials” Because of continu- 


letin No. 1-B. It describes “BENEFITS Created for ous production and widespread use, Blackhawk's 
Sal Engineering and Manufacturing standard, cataloged pumps, rams and valves are 

wk High-Pressure Hydraulics.” It will bring available from stock at attractive prices. We also 

have the engineering and manufacturing facilities 
to develop and produce hydraulic equipment of 
Blackhawk specializes in a range of hydraulic equip special designs. We especially invite your requests 
rvices unmatched by any other manufacturer for quotation on specialized ram requirements. 


ful suggestions for profitable applications of 
F PF 


> Proved“ hydraulics on original equipment 
BLACKHAWK MFG. CO., 5300 W. Rogers St., Milwaukee 1, Wis. 


MHIL THU UU UTE ELTE LLL LLL LLL LOHN 


BLACKHAWK 


esigner's File, 


1 AMMTTRILLLLL 


COMPLETE HYDRAULIC SYSTEMS—PUMPS (HAND ANO POWER-OPERATED), VALVES AND RAMS 
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NEW ALTITUDE RECORDS 
in assembly and sales... 





^ » both are "'jet-assisted" by 
AMERICAN PHILLIPS SCREWS 


ttn tid Andee ns Mead Savings zoom skyward when American Phillips 


Screws take over the cost-controls in any assembly operation. Time-savings alone climb as 
high as 50% ... over old-fashioned, slowpoke, fumble-and-fume slotted screws! Mean- 
while spoilage and rejects ... yes, and lost-time accidents, too... are grounded once 
and for all. 


at adinak hadainak NG you board a commercial airliner... or any 


plane, for that matter... look around you and see what the aviation industry thinks of 
American Phillips Screws. They use almost nothing else but! And aside from the assembly 
savings and the vibration-proof fastenings, there’s another customer-consideration in 
there, also . . . because there's never a burr on a Phillips head to snag clothes or scratch 
hands. Buyers of everything from airplanes to zithers, what's more, are coming to rec- 
ognize and look for the American Phillips crossed recess as a sure surface index of inbuilt 
quality in any product. Does yours have this sales advantage? Just write: 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 


Chicago 11: 589 E. Illinois St. Norristown, Pa. Detroit 2: $02 Stephenson Bldg. 


MERICAN||i77 


ALL TYPES o 
ALL METALS: Steel, 
Brass, Bronze, Stain- 
less Steel, Aluminum, 
Monel, Everdur (sili- 
con bronze) 
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1. HIGH QUALITY GEARING 
Alloy steel gears and pinions 
with gear teeth generated to 
greater accuracy. Improved 
methods of heat-treating give 
increased strength—longer life. 


2. HIGH EFFICIENCY 
Antifriction bearings — im- 
proved accuracy of gears — 
maintained accurate alignment 
—effective lubrication assures 
operating efficiencies. 


3. DEPENDABLE PERFORMANCE 


Improved design, rugged con- 
struction, highest quality mate- 
rials, accurate manufacture to 
close tolerances, all assure ex- 
treme ruggedness necessary for 
heavy-duty service over long 


periods. 


Å. SMOOTH OPERATION 


The overlapping tooth action of 
the extremely accurate gears, 
plus close back lash toler- 
ances, provides smooth, quiet 
operation. 


5. MORE POWER—LESS SPACE 
The careful engineering, qual- 
ity manufacture and the use of 
finest materials permit the selec- 
tion of a smaller size unit than 
was previously necessary. 


B. POSITIVE LUBRICATION 


All gears and bearings are 
lubricated from a large oil 
reservoir by a simple, efficient 
system. Oil seals at all shaft ex- 
tensions provide oil-tight con- 
struction—clean operation. 


7. APPLICATION ADAPTABILITY 


Many combinations of shaft as- 
semblies permit a wide variety 
of arrangements of gear drives 
between prime moverand driven 
equipment. Any prime mover 
may be used. 


8. WIDE RANGE OF SIZES 
AND RATIOS 


Single, double, and triple units 
in a range of 42 sizes. Standard 
ratios from 2.08 to 1 up to 360 
to I. h.p. up to 1350. 




































More Power in Less Space 
WITH THE NEW MAXI-POWER DRIVES 


High quality, rugged dependability characterize this new line of 
enclosed helical gear drives—Maxi-Power by Foote Bros. 

These drives are available in single, double, and triple reduc- 
tions in a wide range of sizes and ratios. 

Mail the coupon for Bulletin or call Foote Bros'. representative 
in your city. 
FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 S. Western Blvd. . Chicago 9, IIl. 


FOOIE*BROS. BROS 


ZW ME MU ton Through Boller Bears 





Foote Bros. Gear and Machine Corporation 
Dept. W, 4545 South Western Boulevard, Chicago 9, Illinois 


Gentlemen 
Please send me Bulletin MPA on Foote Bros. MAXI-POWER DRIVES 
Name 
Title 
Company 


Address 
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GENERAL PLATE. 


NU LA 


THERMOSTAT METAL ASSEMBLIES 





7 «+ to meet Every Temperature Requirement 


If you want to cut costs and get reliable automatic 
temperature control on practically any type of prod- 
uct, use General Plate Fabricated Truflex Thermo- 
stat Metal Assemblies. 

You save money because General Plate fabricates, 
according to your specifications, complete units 
which are shipped to you ready for instant ap- 
plication. It means you eliminate costly fabrication 
problems, such as buying new equipment . . 
perimental and assembly adjustments are 
crossed from your books. 

You get reliable performance because 
every order comes to you an exact duplicate 7 
of the original . . . consistently uniform in 


. CX- 


formance, thus preventing rejects and costly adjust- 
ments in assembly. 

General Plate Truflex Thermostat Metal As- 
semblies will be made to meet your specification 
requirements for temperature range, electrical re- 
sistance, corrosion resistance, etc. However, if you 
prefer to make your own assemblies, we will pro- 
duce strip or coils to your specifications. Write for 
information or engineering assistance. 

N 


"wy 


M 


-— 
- 


^"^ GENERAL PLATE ~~~. 


¢ Division of Metals & Controls Corporation 
110 FOREST STREET, ATTLEBORO, MASSACHUSETTS 





/ Gentlemen: 
tolerances, temperature reaction and per- ! Please send me information on Truflex Thermostat Metal Assemblies 
! ond raw stock. 
^ 
CLIP AND SEND THIS COUPON TO US TODAY ,, Nome 
w Address 
50 Church St., New York, N. Y. 4326 No. Elston Ave., Chicago, M. S4 
757 West Third St., Mansfield, Ohio Los Angeles, Calif. "les — 


-949 
Tina 1-94 
——— 
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Its amazing what adhesives can do 


Some of the most mgenious ipplications of mod 
ern. adhesives do not involve fast ning one thing 
to another. For example, a fast-setting Armstrong 
Adhesive spraved on the first few turns of paper 
tape can replace more costly pre-formed cores. 

Other new Armstrong Adhesives are doing re 
markable things to simplifv fastening methods. It 
is now possible to attach metal to porcelain, wood 
to steel, metal to metal 


living human tissues 


even artificial parts to 
The possibilities offered by 


modern industrial adhesives are almost unlimited 


Frankly, we 


Adhesives can do. But if these unusual examples 


don't know all that Armstrong’s 


suggest to vou that an adhesive might improve 
vour product or simplifv vour production prob- 
lem, we'd like a chance to talk it over with vou 

Perhaps we already have the adhesive vou need 
Or possiblv vour suggestions can guide us in de- 
veloping an adhesive with the properties vou r« 
quire. Call or write the Armstrong Cork Co.. In 
Dept., 6810 Arch Street 


Pennsylvania. Available for export 


dustrial Adhesives 


Lancaster 


ARMSTRONGS ADHESIVES 


Made by the makers of irmstrong’s Linoleum 
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here are the results 
you can get by 
changing to Carpenter Stainless 


If you are hard to convince—if you believe that all Stainless 


Steels of the same Type Number are alike, look at the jobs 
shown here. 


Each of these jobs was first done with the same type 
Stainless from another source, but look at the savings 


when the change was made to Carpenter Free-Machin- 
ing Stainless. 











The reason for savings like these is uniform free-machining 
properties in bar after bar of Carpenter Stainless, no matter 
when you buy it. If you want proof that you can cut costs on 
Stainless machining jobs, send your next production order to 
your nearest Carpenter warehouse listed below. 





kinds of Type 303 Stainless were used, but unit production per shift went up 
15* when the change was made to Carpenter Stainless No. 8 (Type 303) 


UNIT PRODUCTION UP 15% ON THIS JOB 
These small instrument parts are machined to close tolerances: + .0002” on ^ 
the diameter, 4.0005" on the length and + .0003” on concentricity. Several ) 
x 


REJECTS CUT BY 2 


You can't afford many rejects on mass 
production low cost jobs. When this 
change was made to Carpenter Stain- 


less No. 5 (Type 416), rejects were cut 
23,400 BONUS PARTS in half and tool life increased 25%. 





Longer tool life, less machine 


€ down-time, accounts for 
23,400 extra parts per run— Stainless Machining "Know-How" Is a Help on Every Job... 
and the company saves 
$456.00 per year on tool re- Useful machining information collected in our work with 
grinding now that Carpenter users of Stainless has been put into the 96-page Carpenter 
oe Stainless No. 8 (Type 303) "Notebook on Machining Stainless Steels’. For your copy, 
is used 


send us a note on your company letterhead, indicating 


your title. For the men in your plant, additional NOTE- 
BOOKS are available at 50¢ apiece. 





THE CARPENTER STEEL COMPANY, 117 W. Bern Street, Reading, Pa. 


! Carp Suam 


STAINLESS STEELS 


Now add to the advantages of Carpenter Free-Machining Stainless 
Rusk DELIVERY FROM YOUR NEAREST WAREHOUSE— 


a COM OSiOn , BOSTON CINCINNATI HARTFORD PHILADELPHIA 
S "t BRIDGEPORT, CONN CLEVELAND INDIANAPOLIS PROVIDENCE 
V. BUFFALO DAYTON LOS ANGELES $T. LOUIS 
a CHICAGO DETROIT NEW YORK WORCESTER, MASS 


SEE YOUR CLASSIFIED TELEPHONE DIRECTORY 
Export Department: 233 Broadway, New York 7, N. Y. "CARSTEELCO " 
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ACCURACY! 


ZINC DIE CASTINGS GET THE CALL WHEN 
CLOSE TOLERANCES ARE REQUIRED 











TOLERANCES OF -t.002" vmm) 


This one-piece master cam for General Instru- 
ment's new automatic record changer is a typical 
example of the dimensional accuracy which can 
be obtained with ZINC die castings. Not only 
is this one-piece design extremely complex in 
shape, with gear teeth and projections accurately 
cast in place, but the various tracks (indicated at 
the right) are held to tolerances of 3.002". 


FOR EFFICIENT PERFORMANCE») 


The three tracks on the cam (shown here in out- 
line) provide three different routes for a sweep 
lever stud to travel, depending upon the speed 
of the record being played—33!/ rpm, 45 rpm or 
78 rpm. The sweep lever is an integral part of 
the tone arm and any movement of the stud in 
its track is reflected in a corresponding motion 
of the tone arm head and needle. Hence the need 
for close tolerances on the track walls. 


A combination of many advantages—of which dimensional 
accuracy is only one—make ZINC die castings the most 
widely used. Every die casting company is equipped to 
make ZINC die castings and will be glad to discuss these 
advantages with you. Or write to us 


The New Jersey Zinc Company, 160 Front Street, New York 7, New York. @ LES *e FOR DIE CASTING ALLOYS 


è “The Research was done, the Alloys were “developed, and most Die Castings are based on 





SPECIAL (Weit) ZINC. 
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When the die is cast—use G-E Silicones 


nr 











G-E silicone mold release agents are used for intricate aluminum die casting 
jobs by the Dollin Corporation, Irvington, N. J. Dollin reports that no other type 
of mold lubricant permits the production of their parts with higher finish, cleaner 
surfaces and with so little sticking and breaking. This, with the reduction of mold 
down time and cleaning time made possible by the use of these release agents, 
can give die casters increased production, fewer rejects, and lowered costs. 





How can 
G-E Silicones 
help YOU? 





GENERAL GQ ELECT 


Propt cl 


There are many more uses for 
G-E silicone products than 
just as mold release agents, 
for the chemical inertness, 
temperature-resistance, and 
flexibility of these versatile 
semi-organics make them useful 


to many industries 


Some of the present 

G-E silicone applications are 
silicone rubber for gaskets and 
insulation: silicone oils for mold 
lubricants, hydraulic systems; 
silicone dielectric compounds; 
silicone resins for high 
temperature electrical insulation 
and industrial finishes; silicone 
water-repellents (DRI-FILM ©): 
silicone gums and compounds 
for rubber manufacturers 

If vou would like to learn 
more about G-E silicones and 
what they can mean to vou in 
your business, just write to 
Section 37-10,Chemical 
Department, General Electric 
Company, Pittsfield 


Massachusetts J . 


for Indus 


RIC 


co49 Q6 
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A Wonder Metal Is Being Born 


FOR MANY YEARS engineers have been hoping 
for a metal as strong as steel but only half as 
heavy. By all indications, the wishes for such 
a wonder metal will soon be realized in the 
availability of. titanium. for. commercial appli- 
cations. In addition to its high strength and 
light weight, titanium is comparable to gold and 
platinum in its corrosion resistance, retains 
much of its strength at temperatures up to about 
600 F and possesses a combination of properties 


and characteristics 


unmatched by any other 


known material. Truly, it is a wonderful metal, 
and one that promises to have a great effect on 
product designs of the future 

Admittedly, the present prices of titanium 
prohibit its general use. No titanium alloys have 
been made other than laboratory samples. How 
Never 


before have there been such concentrated and 


ever, the rate of progress Is amazing 


intense efforts made to bring a new material 
from the laboratory stage to the commercial 
product. Tens of millions of dollars are being 
spent by a half a dozen or more companies to 
hasten the development of titanium alloys and 
lower the costs to a commercial level. Another 
five years at the present rate should bring down 
the cost of the material to a price not too much 
higher than aluminum, magnesium, and stain- 
less steels. When that has been achieved there 
will have been opened to product engineers a 
whole new world of design possibilities 


With material like titanium. and. titanium 


alloys, vast improvements will be possible in 
the design of engines, turbines, and equipment 
that must be operated at high temperatures 
Furnaces and heat exchangers might possibly be 
vastly improved through the use of titanium be- 
cause of its amazing corrosion resistance and 
These 
same properties of titanium might well result 


ability to withstand high temperatures 


in its use for parts in food processing equipment 
and chemical and oil refining equipment. Some 
time in the near future many of our transporta- 
tion vehicles might well be obsoleted by re- 
designing them to be made of titanium and its 
alloys 

The fact that it will be some years before 
titanium will reach commercial availability at 
competitive prices tends to make one ignore 
this important development. It must be kept 
in mind that wide awake competitors who keep 
abreast of the developments might unexpectedly 
launch improved designs that possess unmatch- 
able features by virtue of the use of titanium 
The combination of properties possessed by 


this new "wonder 


metal is not found in any 
other material. Titanium should be kept in 
mind in any long range design development 
program. For a pr duct engineer to ignore the 


metal might well be a boon to his competitors 


M/S a 
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n Freely on New Dep 
nothing rolls like a ball 


No. 970 Tiller 


“G™ Tractor 


Pas 
No. 250 Tiller — dean P. Phe New Di parture ball bearings 
supporting the disc. gangs in the var 
ious models of John Deere Disk Tillers 


ire fully enclosed, thoroughly sealed 


against dust and dirt 


From small jobs to the vast areas 
of the Great Plains, free running, long 
lived New Departures are naturals for 


E^. fast, economical tillage. They need no 


n adjustments and require lubrication 


Ne/330 UEM "G" Téíactor 


NEW DEPARTURE BALL BEARINGS 


NEW DEPARTURE + Division of GENERAL MOTORS CORPORATION + BRISTOL, CONNECTICUT * BRANCHES IN ALL PRINCIPAL CITIES 


only after long periods of operation 


No, 300 Tiller’ — “A” Trgetor 
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conomy — Theme o 


THE METAL $5 


ACKNOWLEDGING THI GENERAI 
TREND toward cost reduction through- 
out industry, the four technical groups 
31st National Me 
Exposition and Congress have chosen 
the theme “Economy in Production.” 
Mc than three hundred compa- 
nies in the metals, processing and test 
equipment fields have reserved space 
in Cleveland's Public Auditorium for 
the five-day show starting October 
17th. Concurrently, 200 technical 
papers arranged by the American So- 
ciety for Metals, American Welding 
Society, Metals inch of the Amer 
ican Institute of Mining and Metal 
lurgical Engineers and the Society for 
Non-Destructive Testing will be pre 
sented on subjects covering different 
aspects of this same timely subject 


sponsoring ic 


Round and 


nical sessions on alloy steels, oxida 


table discussions tech 


Propuct ENGINEERING OCTOBER, 


President-elect of the 


Metallurgist, Diamond Chain Company 


1949 


American Society 
for Metals is Arthur E. Focke, Research 


tion, quenching, hi 
metallurgy, temper 
atomic energy 


light the A 


will 


temperature 
brittleness and 
metallurgy will high 
congress AWS ses 
hard facing, flame 
resistance welding, weld 
ing of aluminum, arcs and electrodes, 
inert gas welding and 


sions cover 


hardening, 


gas cutting 
Each exhibit at the Show will em 
phasize that can be 
realized ;»plication of 
and equip 
y putting existing materials 


the economies 


through the à 


[ 
materials, processes 
ment or | 
and methods to more efficient use 
alloys with improved heat, 
corrosion and wear resistance; new or 
refined fabrication processes and new 
test and quality control equipment 
all will mean improved product qual 
ity at The seven pages 
that follow highlight the more signifi 
cant developments that will be dis- 


played in the exhibits at the Show 


reduc ed cost 





The Metal Show Continued 


High Temperature Alloy Easily Cold Worked 


HAYNES STELLITE COMPANY will add 
a new alloy, Haynes L-605, to their 
line of high temperature, corrosion 
and abrasion resistant materials 
L-605 has outstanding cold working 
and welding characteristics in the 
1,700 to 1,800 F range. Reports are 
that drop hammer, deep draw and 
similar forming operations can be car- 
ried out as readily with the new mate- 
rial as on some stainless steels. 
Composed of 50 Co, 20 Cr, 15 W 
and 10 Ni, the L-605 alloy has ap- 
plications in turbine blades, combus- 
tion chamber liners, inner and outer 
cones and exhaust stacks for jets. 


Average Short-Time Tensile Properties of 
L-605 Sheet 
0.040 in. thick, annealed at 2,200 F 


Test Ultimate Elongation, 
Temp., deg F Str., psi © in 2 in 
Ed 
1,200 74,500 RR . 
1,500 50,000 i M T POM r 
1,800 22,700 
2,000 13,950 


Haynes Stellite Company 
Combustion chambers made of Haynes L-605 corrosion and abrasion cesistant alloy 
withstand flame impingement and buckling at temperatures up to 1,800 Fahrenheit. 


Process Refinement Results in Super-Precision Castings 


AMERICAN BRAKE SHOE will display 
precision castings produced by a new 
method——a developme int of real signif- 
icance to the foundry industry. 
Starting where investment molding 
leaves off, castings ranging in weight ga 
from one pound to one ton, have an  ; SZ 
eggshell-smooth surface and tolerances T] TTTTTTTTTTITTT 
down to 0.005 inch. A mold for * A 
storage battery plates that previously PLL EERE LD HTTP L| n 
required considerable machining, sink- TEETTTTLLLLELLELLL) 
ing of the cavity and stippling now J- 
needs only a simple finish grind. TERRELL ELLE TE] : 
The Electro- Alloys Division will | 
feature their new Thermalloy HC 
250, a high-chrome alloy that is highly 
abrasive and wear resistant, is machin 
able in the annealed state yet is hard 
enable to 650-750 Brinell and is not 
oxidized at 1,800 F temperatures 
American Forge Division will show 
forged steel aircraft starter housings 
in which the amount of carbon steel 
required has been appreciably reduced 
through redesign. The original solid 


forging weig thed 361 Ib, required 49 american Brake Shoe Company 
! s 


of st ock. The redesigned housing Simple machining of the flat surfaces is the only finishing operation required after 
weighs 211 Ib, uses only 28 pounds. casting this alloy-iron mold for automotive storage battery plates. 
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Metal-Are Welder Is Fully Automatic 


AUTOMATIC EQUIPMENT for making 
argon-shielded metal-arc welds in 
aluminum will be demonstrated by 
The Linde Air Products Company, 
Unit of Union Carbide and Carbon 
Corporation. The advantages of the 
process are the production of smooth, 
spatter-free welds in thick material at 
high speed without the use of flux 

Butt, fillet and lap welds can be 
made in material from ;*; in. to 11 in 
thick. Arc speeds are varied over à 
wide range. Coiled welding rod of 
i-in. dia is used; arc current is about 
260 amperes 

An electronic control maintains a 
constant arc length by varying the 
speed of the rod feed motor. Operat 
ing controls include push buttons for 
inching the welding rod in threading 
it through the driving gear, an ar 
length control knob and an “on-off 
switch 

A carbon pencil is used to strike the 
arc between the rod and the work. As 
the arc is struck, the surge of current 
closes a relay that starts the rod feed 
and carriage travel motors 


110v a-c . 
Electronic circuit current supply Coil of wire 
maintains constant fo be consumed 
arc length, Registers arc current in erc 
^ and voltage and 
| tractor speed, 
| Contro/ wires ; Operating box 
j / inches rod up 


"on-off "switch 


Welding generator | „Solenoid valves 
Direct Reverse Drive motor speed f RE 
rrent polarity current i 
current polarity curren electronically controlled ant fo gas cup 
to provide constant 
arc length G Drive head 
' propels rod 


‘Generator contro! box Ej Gas cup-directs 
v initiates rod feed : L| flow of argon 

Welding when arc is — 

cables esfablished 


/ ! 

Tractor carries welding , Arc- surrounded with Welding cable 
equipment over work at .~ argon gas fo prevent / 

constant speed ----- oxidation of weld ^ { Completed weld 


puddle and stabilize ‘Wire consumed in arc 
arc supplies filler metal 
The Linde Air Products Company 
Schematic layout of Linde argon-shielded metal-arc welding machine. Electronic 
controls maintain proper arc length by keeping arc voltage constant. 


Linc Die Castings Reduce Total Cost 


New Jersey Zinc will display a 
large selection of recently marketed 
products in which die castings and 
metal powder parts are used to sim- 
plify operation and assembly, yet still 
make possible large cost reductions 
A complete section of the 1949 
Oldsmobile from the windshield for 
ward will demonstrate the wide ap- 
plications of zine die castings—most 
of the trim both inside and out as 
well as many parts of the engine 
General Instrument’s new automatic 
record changer that handles all three 
speeds and record sizes will be in ac 
tion. Eleven zinc die castings and one 
pressed-brass powder gear are in 
cluded in the intricate under-carriage 
mechanisms 
Only four die cast parts make up a 
semi-universal washing machine pump 
Appliance Engineering Company is 
mass producing these assemblies at a 
cost well below that of earlier designs 
Other applications include a wash- 
ing machine pump and wringer head, 
a cigarette vending machine and a 
locking door handk 
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N. J. Zine Company 
Eleven zinc die castings and one pressed brass powder gear permit fabrication 
economies in drive mechansim of all-speed record changer 
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The Metal Show Continued 


Wide-Angle Spectrometer Aids Process Control 


NORTH AMERICAN PHILIPS will pre- 
sent a wide-angle Geiger-counter 
X-ray spectrometer of new design. 
Vertical scanning over a wide range 
from 38 to 160 degrees is possible 
yet specimens can be mounted hori- 
zontally. Instrument incorporates the 
close tolerances necessary for exact 
determination of the locations and in- 
tensities of X-ray reflections. 

While the cimen is rotated 
within the X-ray don at a preselected 
angle, the gear-driven Geiger counter 
turns twice as fast as the specimen so 
that diffracted beams are picked up at 
all angular positions. A special focus- 
ing system limits angular divergence 
and improves image resolution 
Angles are indicated directly to one 
one-hundredth of a degree. 

Equipment operates in conjunction 
with a high-output, water-cooled, 
X-ray tube energized from a full-wave 
rectified power supply. Unit can be 
placed on or removed from the X-ray 
POE. thereby increasing utility and 
flexibility of the X- ray generator. 

Process control economies result 
when two of these instruments are op- 
erated simultaneously from a single 
X-ray tube. The duty factor is there- 
fore multiplied and the cost per hour 
of operation reduced for each unit 
One or more cameras and electronic- 
ally controlled recording devices can 
be used in plotting image patterns. 


New Nickel-Silver Rod 
For Gas Welding 


WELDING AND BRAZING with nickel-silver rods of thin 
sheet steel by the shielded arc method will be the 
highlight of the American Brass Company exhibit 
In addition, duplex tubes having inner and outer walls 
of different materials and condenser sheets of Muntz 
metal drilled x these tubes will be shown. 

Welding rod No. 828—46.50 Cu, 43.38 Zn, 10 Ni, 
0.10 Si, 0.02 P—provides a reasonably good match 
with silver-colored parts. It produces high-strength 
welded joints in steel or cast iron at wel ling tempera 
tures of 1,690 Fahrenheit. Material performs best in 
oxy-acetylene welding or brazing operations, is not suit- 
able for arc welding. 

Everdur rod No. 1010—96 Cu, 3.0 Si, 10 Mn—will 
also be demonstrated. Copperish in color, material can 
be used in inert-gas, shielded-arc welding process. Melt- 
ing point is 1,870 Fahrenheit. 
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North American Philips Company 


Wide-angle Geiger-counter spectrometer incorporates close tolerances needed for 
exact determination of positions and intensities of X-ray reflections. 


Motor Commutator 
Is Simple to Fabricate 


REVERE COPPER AND BRASS will exhibit applications 
of copper, brass, nickel-silver and aluminum to prod 
ucts in the automotive, aviation, electrical and home 
appliance fields. Demonstration samples of copper 
applications include phonograph record molds in which 
groove detail is especially precise, automotive radiator 
cores, refrigerator dehydrator elements and small elec- 
tric motor commutators 

‘In the latter application, oxygen-free, high-conductiv- 
ity copper sheet is stamped and rolled to form the 
cylindrical shell on a multi-slide machine. A tough, 
insulating plastic is molded around bent projections 
within one end of the shell. The commutator segments 
are then formed by sawing a series of parallel slots in 
the shell to a depth equalling the thickness of the 


copper. Tolerances of 0.001 in. are held on the diameter 
oad length of the shell 
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Mass Checking of Parts Cuts Inspection Costs 


MAGNAFLUX CORPORATION will 
show off their MA-3 inspection equip 
ment for automotive forgings. Unit 
is designed to handle a variety of dif 
ferently-shaped parts connecting 
rods and steering gear components 
such as spindles, arms and supports 

Machine processes a maximum of 
1,200 parts per hour, allows rapid but 
complete inspection of all surfaces 
subject to defect. Change-over time 
from one type of part to another varies 
from 15 to 30 minutes 

Parts are loaded on conveyor fix- 
tures and carried between magnetizing 
heads where they are clamped. A 
300-amp, low voltage alternating cur 
rent is applied to induce a circular 
magnetic field in the part. The con 
veyor then carries the parts through 
a hood where fluorescent-dyed ferrous 
particles suspended in a light oil are 
sprayed on all surfaces. 

In the next step, parts are carried 
to the inspection booth, where they 
are clamped, removed from the con- 
veyor fixtures and rotated for inspec- 
tion under near ultra-violet lights. 
This "black" light causes any formed 
indications to glow brilliantly by ac- 
tivating the fluorescent dye in the 
particles as the parts rotate. 

Acceptable parts are automatically 
directed from the tilted tray to one 
side and fed through a demagnetizing 


side when a foot switch is depressed. 





Magnafluz Corporation 
coil. Rejects are dropped out the other Inspection machine rotates 1,200 forgings per hour in “black” light. When defects 


appear, operator presses foot switch to reject part into chute 





Versatile Shape Cutter 
Is Moderately Priced 


AIR REDUCTION SALES CORPORATION will take thc 
wraps off a new shape-cutting machine The Airco 
No. 3 Monograph is a portable, oxyacetylene unit that 
cuts stock up to 8 in. thick, 32 in. wide and 56 in 
long. By adding 80-in. track sections, the cutting area 
can be extended as desired. In addition to simple 
cutting jobs, the equipment can also handle bevel work 
Torch, tip, manual tracing device and a carrying case 
are included in the selling price of 695 dollars 

Second item of interest will be the Aircomatic gas 
shielded metal arc welding process introduced at the 
1948 Metal Show. Significant feature is the adoption 
of the process to stainless steel. Previously, aluminum 
was the only metallic wire that could be fed through 
the manually-operated gun. 

According to Airco, stainless can be welded in all 
standard joint designs in thicknesses of $ inch 





New General-Purpose 
Aluminum Alloy 


THE ALUMINUM DIVISION, Permanante Products Com- 
pany, will stress their new 150S aluminum alloy. Com 
pared to the 3S composition, 150S has 20 to 40 percent 
greater strength in the finished part, uniform grain size 
in all tempers, uniform etched surfaces, clear anodized 
finishes, high lustre buffing and good workability 


Tensile Properties of 1508 Aluminum Alloy 


Elongation, 


lemper Tensile Str., psi Yield Str., psi C. in 2 in 
15050 21,000 8,500 25 
150SH22 23,500 16,500 13 
150SH32 25,500 21,000 9 
150SH34 28,000 24,500 6 
150SH18 33,000 31,000 4 
150SH19 37,000 35.000 3 
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The Metal Sbow Continued 


Low-Temperature Silver Brazing Alloys 


HANDY & HARMON will feature silver brazing alloys that PERE OTR i 
have relatively low melting points. Sil-Fos alloy—copper, S 

: : e . Squares for joining "= 
phosphorous and 15 percent silver—flows at 1,300 F, upper and lower end 
provides ductile leak-tight joints on copper, brass, bronze ee | 
and other non-ferrous alloys. Easy-Flo—copper, zinc, cad \ 
mium and 50 percent silver—melts at 1,160 F, joins 
metals having melting points above this figure and is 


. Ring for attaching 
particularly effective when joining dissimilar metals 


dough guard 
These alloys are adaptable to a variety of heating meth- fo short 
) I ) / 


ods including torch, furnace, induction, gas-air and elec- 
trical resistance. Application can be by hand or by 
preplacement in the form of rings, washers and pieces of 
flat sheet 

Proven applications of these brazing alloys include 


frames for chain saws, moldings for automobile windows, Handy & Harmon 
motorcvcle crankshafts. hydraulic shock struts for air Food mixer blade assembly joints are made with Easy-Flo brazing 


plane landing gears, Copper dampers in large generators alloy ring and squares at rate of 12,000 per day. 


Machining Speeds Increased With New Steel 


VANADIUM ALLOYS STEEL COMPANY will spotlight a new 
ultra high speed steel—Vasco Supreme. Machining speeds 
15 to 100 percent higher and wear resistance several times 
greater than other tool steels result ir longer production 
runs and more pieces per grind. Five percent cobalt in 
addition to 1.5 C, 12.5 W, 4.75 Cr and 5.0 V is the main 
difference when compared with other compositions 

The working hardness of Vasco Supreme is 65-67 Rock 
well C; its quenching and tempering temperatures 2,200 
F and 1,050 F, respectively 

The machining of SAE 52100 bearing races exemplifies 
the improved performance gained with Vasco Supreme as 
the tool material. Previous cobalt steel tools averaged 667 
pieces per grind at a speed of 75 sfpm. Tools made of the 
new alloy average 1,937 pieces at 94 surface feet per 
minute : - ! r 

A Vasco Supreme spline broach used on cast iron gears à; "—— Vanadium Alloys Steel Company 
has a record of 80,200 pieces. The life of previous broaches 


Cobalt high-speed steel forming tool cuts shoulders of SAE 
made of 18-4-1 high speed steel is 10,000 gears 


2112 exhaust valves at rate of 1,985 units per grind. 


Range of “Temperature” 
Sticks Expanded 


[ut [EMPII CORPORATION wi 


show their expanded 
line of temperature indicating sticks and pellets. Working 
temperatures up through 2,000 F can be controlled to 
within one percen | lu Fifty-six different 
sticks and | ts ar vailal 1 g at 113 Fahrenheit. 
Critical temperatures are at 12-deg intervals up to 400 F, 
at 50-deg intervals above this figure 

Control of preheat for welding as well as post-heat 
for stress relief, flame cutting, tempering, forging, casting Tempil® Corporation 
molding, drawing, straightening Temperature-sensitive pellet indicates material ambient is be- 
tween 1,950 and 2,000 Fahrenheit. 


heat-treating in general, 


and other applications are now possible 


————————————————————————————————— 
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INTERNATIONAL NicKEL will display Inconel "X", the 
latest of a series of age hardenable alloys. Outstanding 
property is high strength under sustained or cycled stress at 
temperatures ranging from sub-zero to 1,500 Fahrenheit. 
The metal is well suited for use in rocket motor assemblies, 
gas turbine rotor blades and testing machine grips. 

Short time tensile strength of 0.05-in. Inconel "X" 
sheet annealed and aged is 160,000 psi at room tempera- 
ture. The directly aged material retains 90 percent of ten- 
sile and yield values up to 900 F, and 80 percent up to 
1,100 Fahrenheit. Where the material is solution-treated 
and aged, the yield strength at 1,100 F is 90 percent of 
room temperature value 

Nominal composition of Inconel "X" is 70 Ni, 15 Cr, 
2.5 Ti, 7.0 Fe, plus traces of several other elements. 

The alloy is particularly useful where corrosive or 
oxidizing conditions exist in highly stressed parts. If the 
temperature encountered is at or above 1,100 F, full heat 
treatment must be applied; while the combination of cold 
working with heat treatment gives higher strengths at tem- 
peratures below 900 Fahrenheit 

Large sections require a stress-equalizing anneal before 


Inconel “ X ” 


Range of Room Temperature Properties for Mill Production 


Sheet and Strip 


Gages 0.025 to 0.250 inch 


Annealed and 


Aged 


Property Ar 


nealed 


Tensile strength 
Yield strength 0.2 percent offset, 
psi T 10,000 


Percent elongation in 2 inches 


Hardness, Rockwell 


100,000-140,000 150,000-175,000 


50,000 100,000-130,000 
35-60 20-30 
77-100B 30-40C 


room to 212 F 0.10-0.11 
room to 1,652 F 0 13 
Magnetic permeability 1.0025 
Melting point, F 2,540-2,600 
Density, lb per cu inch 0.3 
Specific gravity 8 3 


Spe cihc heat 


Electrode Selector 
Lengthens Life of Welders 


METAL & THERMIT CORPORATION will demonstrate 
their expanded line of arc welding machines in which 
simplicity of current control is the 
feature 


special design 
Separate plug-in connections are provided, one 
for each size electrode that is used with a particular 
machine. Burning and corroding of contact points, 
characteristics of the rotating type selector switches, 
are greatly reduced, providing longer life of parts. 

Capacities of the welders range from 150 to 400 
amp for d-c motor-generator sets, 200 to 400 amp for 
gasoline engine driven d-c sets. 


here ters ae 
m 


TE 


"E 


WENN 


International Nickel Company 
Workability and of Inconel "X" nickel alloy for 
high temperature use is exemplified by exhaust system expansion 
joint for jet engines. Single weld runs full length of part. 


weldability 


aging. Material so treated has better ductility than when 
directly aged, yet there is little loss of strength. Equalizing 
and aging and also directly aged material is for applica- 
tions up to 1,100 Fahrenheit. For applications above 
1,500 F, the effect of age hardening is lost and the alloy 
is then used in the annealed condition 

The metal is made in the 
springs, bolts, and 
machined and forged, but not cast 


form of billets, tubes, rods, 


welded 
Nearly all commonly 


wire sheets; can be easily 


used welding methods are applicable 


Automatic Control 
For Speed Changers 


REEVES PULLEY COMPANY will have a new hydraulic 
control for their variable speed transmissions 

The control consists of a piston and valving assembly 
that replaces the hand-operated adjusting wheel. Move 
ment of actuating linkages through an ar up to 50 
deg permits variation of output speeds 

Advantages of the control are synchronization of 
different machines or separate sections of a single ma- 
chine, maintenance of constant tension and uniform 
winding speeds and control of uniform pressures, 
weights, liquid levels and temperatures. 


————————————————————————————————————————————————————————————————————————————————————— —— 
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The Metal Show Continued 


Silicon Bronzes Solve Corrosion Probl 


BRIDGEPORT Brass will discuss the 


design aspects of 
Duronze silicon and aluminum bronze alloys that exhibit 
high strength and effective corrosion resistance in a wide 
variety Of applications. Combinations of these materials 
with other metals, both ferrous and non-ferrous, in the 
form of Duplex tubing will also be featured 

Five grades of Duronze containing tin, silicon, aluminum 
and arsenic, in addition to copper, fill many uses where 
properties such as tensiles to 100,000 psi, extreme malle 


ability, toughness, hardness up to Rockwell B 90, machin 
ability or workability are of prime importance 
Graphi example of material replacement is the cold 


es of Duronze II Strip 


me a 
PI t RB Compar 


Yellow brass faucet scre bronze counter 


. } 
Phosph M Copper part (above) atter one vea ni with we!l water 


Bronze Electrolytic 


Duronze IT (Grade A Tough Pitch 


headed, roll threaded faucet screw illustrated. Impurities 


in water caused dezincification of the yellow br (6 


ass 


Tensile strengt? i Hard 4.000 81.000 50,000 


j ot 60,000 30,000 34,000 Cu, 38 Zn) corroded part. Undamaged part is an alloy o 
Yield streng f Hard S& .000 5.000 45.000 t 


Soft "s 000 21,000 11,000 3 Cu, 2.0 Si that had same period of service as first scre 
Flongation, cen Hard R 10 é Outer surface of the dual metal tubing can be low carh« 
n2 in pottr td Ss? 45 


in 2 4 steel, aluminum, Monel or stainless; inner material car 
Rockwell hard Hard B9 g B50 


FR x F45 be copper, brass, silicon or aluminum bronze. Application 


are heat exchangers and processing equipment 


Vacuum Die Cast Aluminum Bronzes Economical 


Aur-O-Met alloys 
appli ations wW 
Aurora Metal Con 
The se al num 


1 ' i 
kel and silicon bronzes have 
strengths ranging trom 55 000 


high corrosion and 


ce 
— ' 
gun sign Aurora Metal Company 
Vacuum die cast bronze alloy parts have linear dimensional accuracy down to half of 
one percent, vary in weight from a fraction of an ounce to 38 pounds. 


hanging 
ting 
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Inland Steel Company 
RAILROAD CAR FRAME is welded of channels, angles and plates of a low alloy steel. Because of their low carbon con- 
tent, low alloy steels do not require special handling. Use of this material results in less deadweight and more payload capacity. 


High Strength, Low Alloy STEELS 


Staff Report—Production of high strength, low alloy steels, low in carbon content, with 
high elastic properties (ductility and yield point) in the as-rolled or as-annealed condi- 
tion, good forming and welding properties, improved corrosion resistance in certain 


A NEW GROUP OF STEELS with en- al compositions are listed in Table 


hanced mechanical properties and I, and usually contain, in addition to 


fabricating characteristics has been carl iosphorus, sulfur and man 


n 


the following lu t bt; atisfactory fabri 


ing an optimum balance b C C Yer i opper, nickel ting mane with standard 


aluable propertie th alloy € r im, n bdenum,  zirconi quipment ; reased resistance 


leveloped in recent years 


ind the low st of mil n steels n ium n Total alloy conten to atm corrosion; (4) im 
these materials are k as igh varies from 2 t i.5 percent prove ch toughness; (5) higher 


strength, low alloy met n genc hese stc fatigue strength; (6) good weldabil 


RO 
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Table I—Compositions of Typical High Strength, Low Alloy Steels* 


Trade Name 
and 
Manufacture 


Composition, percent 


c Mn P S Si Cu 
Aldecor 0.12 0 15- 0 08 0.05 0.35- 0 35- 
Republic Steel Corp max 0.40 0.15 max. 0.75 0.60 
Cor-Ten 0.12 0.20- 0 07 0 05 0.25 0 25 
Republic Steel Corp., max 0.50 0.15 max. 0.75 0.55 
United States Steel Corp. 
Double Strength 0.12 0 50- 0.04 0.05 0.50- 
Republic Steel C orp max. 1.00 max. max. 1.00 
Hi Steel 0.12 0.50- 0.050 0 05 0.15 0 95- 
Inland Steel Co. max. 0.90 0.120 max max. 1.30 
Mayan-R 0.12 0.50 0 08- 0.05 0.10- 0 50- 
Bethlehem Steel Co max 1.00 0.12 max. 0.50 0.70 
N-A-X High Tensile 0 08- 0.50 0 04 0 05 0.60- Resid 
Great Lakes Steel Corp 0.15 0.75 max. max 0.90 
Yoloy HS 0 15 0 75 0 100 0 05 0.30 0.75- 
Youngstown Sheet and max max max max max 1 25 
Tube Co 
For Comparison 
Mild Carbon (SAE 1019 0.19 0.85 0.045 0.05 
max max 
Deep Drawing Carbon Steel 0 0X 0 30 0 010 0 025 


Ni Cr Mo Zr Al 
0 16 
0.28 
) 65 0.50- 
max 1.25 
0.50 0 10 
1.10 min. 
0.45- 0.08 0.12- 
0.75 0.18 0.2 
0.25- 0.40 
0.75 1.00 
Resid 0.50 0 05 
0 65 0.15 
1.50 
2 00 


* These do not represent all of the commercial compositions available in this class of steels. 








ity; (7) ) improved abrasion resistance 

Steels of this type, often called 
"high strength steels", have been 
given the designations SAE 950 and 
ASTM A242, and are normally fur 
nished in hot rolled, normalized or 
annealed condition to minimum static 
mechanical properties of 50,000 psi 
yield strength and 70,000 psi tensile 
strength (see Table II). These steels 
are intended for use without further 
heat treatment except for preheating, 
post heating or stress relieving opera 
tions which are sometimes used in 










conjunction with metal-arc welding of 
heavy sections. These steels can be 
purchased in any of the standard 
shapes or forms normally available in 
carbon steel. Because of their im- 
proved properties and low cost, they 
have been found particularly advan 
tageous in many types of structures 
such as mobile equipment 


Corrosion Resistance 


Use of thinner sections which are 
allowable with the low alloy steels 
might be of no advantage to designers 


—— 2.8——9- 


—— rs A 





if life was determined by corrosion 
and if these thinner sections rusted as 
fast as mild carbon steel. Fortunately, 
however, the atmospheric corrosion re- 
sistance of the low alloy steels is high 
enough to more than compensate for 
the reduced cross-section thickness. 
Atmospheric corrosion resistance 
of most of the low alloy steels is from 
i to 6 times that of mild carbon steel, 
and from 2 to 3 times that of copper- 
bearing steel (0.17 to 0.27 percent 
Cu). Of course, atmosphe res vary 
greatly in their corrosiveness; inland 


United States Steel Corp 


WEIGHT SAVING of one ton in every unit is made possible by use of low alloy steel in construction of trailer bodies. Redesign- 
ing structure with thinner sections throughout resulted in 44 percent more bodies from same total tonnage of steel. 


90 
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rural atmospheres are milder than in- 
dustrial or marine atmospheres; indus- 
trial atmospheres themselves vary 
according to degree of contamination ; 
dry inland atmospheres are the least 
corrosive. However, low alloy steels 
exhibit only 3 to 3 the weight loss of 
copper bearing steels, and 1 to } the 
loss of plain carbon steel; this superi 
ority is more pronounced in the more 
corrosive Also, there is 
much less tendency for pitting or lo 
«alized corrosion to occur, this being 


particularly copper 


atmospheres 


serious in low 
steels and open hearth irons 

In structures subjected to particu 
larly severe corrosive action, length of 
life may become more important than 
weight reduction. By using low alloy 
steel sections of the same size as plain 
carbon steel, life of the structure is 


greatly increased and maintenance 
costs reduced. Also, where equal sec- 
tions are used, the low alloy steel sec 


tion could corrode to a much greater 
extent without impairing its safety 
This improved corrosion resistance 
is of prime importance in lightweight 
mobile structures exposed to severest 
corrosive atmospheres and having sur- 
faces—such as the inside of a hopper 
car or a dump truck body—which can 
not be painted periodically to 


added surface protection 


FRAMEWORK MADE OF LOW 


give 
In coal car 
service after approximately six years 


the relative corrosion rates based on 


where corrosion 
ondary 


resistance is Of sec- 
importance to strength: In 
loss in weight was 1.0 for a low alloy lightweight mobile structures subject 
steel (nickel-copper), 1 


73 for copper- 
bearing steel (0 


to less severe corrosive atmospheres 

25 percent min Cu), such as agricultural equipment—or 
and 2.15 for mild carbon steel. Sub having surfaces that can be painted 
sequently, cars made of mild carbon periodically truck trailers 
and copper-bearing steels had to be An interesting fact in this connection 
replaced, while after twelve years 
service the low alloy steel had consid 
erable service life re 


such as 


is that paint lasts longer on low alloy 
steels. The accompanying chart indi 


remaining ates that the life of iron oxide paint 





Low alloy steels are also useful s approximately 40 percent longer on 
Table II—Minimum Properties of SAE 950 Steel 
As furnished by the mill 
Thickness or Up to 0 0710 to 0 2300 Over 1/2 Over 1 
Diameter, in 0 0709 0 2299 to 1/2 to l to 2 
incl incl incl incl incl 
Yield point!, psi min 50,000 50.000 50.000 47.000 45.000 
Tensile Strength’, psi min 70,000 70.000 70.000 67 ,000 65,000 
Elongation? in 2 in., percent 30 22 22 22* 22* 
Elongation* in & in 1,500,000 ‘tensile strength 
Bend Test^, 180 deg D = 1T D= 11 D z 1T D = 21 D = 31 


! For severe cold forming operations requiring greater ductility, some relaxation of the yield 


point and tensile strength requirements may be allowed on agreement between producer and 


purchaser 
2 ASTM standard rectangular specimen 2 in. gage length ASTM E8 
For plates, see Note 5 Minimum thickness for plates over 48 in. wide is 0. 180 in 
* Where 0. 505 diameter, usc 
ASTM E8 
5 Plate material 0.180 and heavier is customarily tested in 8 in. gage length using 
standard rectangular specimen subject to modification of ASTM A242. (ASTM Es 
* ASTM A242. 


ASTM standard round specimen 2 in. gage length 


ASTM 
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ALLOY STEFFI 
Fruehauf van trailer, by eliminating deadweight 





Youngstown Sheet and Tuhe Comyany 


increases carrying capacity of 


Cutaway view shows construction 


using roll-formed sections of low alloy steel, which combines lightweight with strength. 


a low alloy than on a plain carbon 


steel. When galvanized, low alloy 
steels can be given a greater coating 
thickness than mild steel. In many 


applications, such as hot water tanks 
and refrigerator car parts, this phe 
nomenon is put to economical use 
Some low alloy steels also have out 
standing resistance to combustion gases 
at relatively high temperatures. Tests 
on automobile mufflers and similar 


ipplications show life increases of 


IRON OXIDE 


Effective Point Life - Months 





Bethlehem Steel Company 


LONGER LIFE OF PAINT is indicated in 


this comparison weathering test of primer 
paints on low alloy and mild carbon steels. 
Life of iron oxide paint on low alloy steel 
is approximately 40 percent longer; red 
lead paint lasts as much as 100 percent 
longer 


Tests were on 6 ft. angle lengths 


9] 









































Table III—Average Mechanical Properties of Commercial High Strength, 
Low Alloy Steels 


(Specimens from hot-rolled plate less than 1/2 in. thick, usually 1/4 in. 


Charpy 
Yield Tensile Elong Shear Impact, Endurance 
Point, Strength, | in S in. Strength, ft-lb Limit, 
Trade Name psi psi percent psi Room psi ave 
Temp 
ave 








Aldecor 50,000! 70,000! 
Cor-Ten 55.000 75.000 23 3/4 T.S 4 42,000 
Double Strength 50.000! 70.000! 
Hi-Steel 60,000 74,000 26 3/4 T.S ET 19.000 
Mavari-R 57 .600 71.900 28 0 50.000 
N-A-X High Tensile 52,000 72,000% 27 45 5 45,000 
Yoloy HS 55.000 72,000 21 3/4 T.S 1054 45,000 
For Comparison 
SAE 1019 Steel 36,000 64,000 QR 54 
Deep Drawing Steel? 

(H.R 33.000 50,000 27 

4 à 29.000 44,000 


1 Minimum values—average values not disclosed. 

? Specimen 1/8 in. thick x 1/2 in. wide x 2 in. gage length 

s Key hole notch. 

*V notch. Since this is a different method of testing, values cannot be compared with 
kevhole notch results 

§ Cold rolled in 1/16 in 


for these two values ouly 


thickness and thinner; thicker sheets are hot rolled 





Table IV—Short-Time Tension Test of a Typical Low Alloy Steel at 
Elevated Temperatures 


Temperature Yield Point, Tensile Strength, Elongation Reduction in 
of Test, F psi psi in 2 in., percent \rea, percent 
70 52.000 75.000 35 0 72.5 
400 41,500 64 , 500 320 73 0 
600 36.500 68,750 30 0 69 0 
NOO 30,000 71.500 34 0 69 4 

1,000 26.500 46.500 12 0 65 1 
1,200 12,000 21,500 60 5 4.0 
Bethichem Steel Company 





100 to 300 percent, compared with 
mild steels of comparable gage 

To simulate corrosion attack by 
brine drippings from refrigerator cars, 
samples of steel and iron were exposed 
to the atmosphere and sprayed twice 
a week with a ten percent brine solu- 
tion. The results showed that low 
alloy steels are superior to open hearth 
iron, copper-bearing steel and wrought 
iron under these conditions 


Higher Strength 


Limiting factors governing allow 
able working metals of 
construction are the yield point and 
the endurance or fatigue limit; these 


stresses in 


have much greater significance. than 
the tensile strength. As shown in 
Table III, these new steels have a 
yield point about 13 times that of 


plain carbon steel. The endurance 
limit is 60 percent higher than that 
€ arbon steel ( A STM 
A-113), giving greater resistance to 


the vibrations and reversals of stress 


of structural 
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to which mobile equipment is sub- 
jected. Endurance limits determined 
on rotating beam specimens average 
10 to 45,000 psi, or about 60 percent 
of the tensile strength. This fatigue 
value is also considerably higher than 
that of medium-manganese or silicon 
structural steel. 

Because of the excellent tensile 
properties of these steels, high work- 
ing stresses are allowable. However, 
modulus of elasticity is the same as 
for plain carbon steels. Since the de- 
flection of a member under loading 
is inversely proportional to its mod- 
ulus of elasticity, the use of higher 
allowable unit stresses will be ac- 
companied by a corresponding in- 
crease in deflection, unless the section 
is designed specifically to obtain in- 
creased stiffness. 

By employing properly designed 
thin, high strength, low alloy steel 
sections, dead weight has been re- 
duced in mobile equipment without 


excessive sagging under load. Rail- 
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way freight cars, for example, have 
been made 4,000 to 10,000 Ib lighter 
with these steels as compared with 
designs utilizing plain carbon steel. 
Similarly, 30 ft truck trailers have 
been redesigned with 1,500 to 2,500 
lb weight savings. 

In designing for reduced weight 
in structural parts, the following 
average "tensile-ductility' values for 


Thick- Percent 
ness Percent Elongation* Reduction 
in. 2 in. 8 in. of Area 
1/16 29 

1/8 30 

3/16 25 

1/4 26 60 
3/8 26 89 

1/2 27 59 


* 2 in. gage length on !$ in. wide ten- 
sile samples; 8 in. gage length on 1% in. 
wide tensile samples. (Information from 
Inland Steel Co.) 





various sheet thicknesses of a typical 
low alloy steel should be noted 

This high ductility accounts for 
the excellent workability and success- 
ful fabrication of the low alloy steels. 
Workability is far superior to other 
types of steels which have yield points 
of approximately the same order 

High strength characteristics of 
these low alloy steels are retained 
at moderately elevated temperatures. 
Table IV shows results of short-time 
tension tests on 3 in. round bar stock 
at elevated temperatures. 


Notch Toughness 


The low alloy steels obtain their 
high tensile properties from the al- 
loying elements. This enables carbon 
to be reduced to values that give im- 
proved working, fabricating and im- 
pact properties, compared with plain 
carbon steels of equal yield point 
which necessarily have much higher 
carbon content. High yield point can 
be achieved in plain carbon steels by 
increasing carbon content, but at the 
expense of notch toughness, ductility 
and weldability 

Notch toughness, or ability of these 
steels to withstand sudden blows, as 
indicated by Charpy impact test val- 
ues at room temperature, is a good 
deal higher than plain carbon steels 
of equal yield point. This factor is 
important where the service life of 
mobile equipment is likely to be af- 
fected by impact 

These excellent impact properties 
exist both at notmal and at low tem- 
peratures. This is shown in the fol- 
lowing comparison of Charpy impact 
values of a low alloy steel and a plain 
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(high) carbon steel of approximately 
equal tensile strength: 


Charpy V-Notch Impact,* ft-lb 


Tempera- 

ture, F Typical Low 
SAE 1035 Alloy Steel 

70 55 130 

32 44 130 

0 25 128 

-25 15 125 

—50 10 115 

y R 95 

100 5 70 


* Specimens 0.394 x 0.394 x 2 in. with 
45 deg milled notch having 0.01 in. bot- 
tom radius, leaving 0.315 in. under notch. 
(Information from Youngstown Sheet 
and Tube Co.) 


The excellent performance of the 
low alloy steel in this test is in part 
explained by the fact that all test 
specimens were normalized at 1,600 
F before machining. The low alloy 
steel used in this test, for instance, 
had a room temperature impact value 
of 105 as-rolled, and a value of 130 
after normalizing 

These notched-bar impact values 
at low temperatures are a good indi 
cation of toughness under actual serv 
ice conditions. The low alloy steels 
are much better than ordinary steels 
in notch toughness at low tempera 
tures; they thus exhibit superior re 
sistance to fracture under overland at 
notches, re-entrant angles, or at other 
points of restraint 


Heat Treatment 


Although these steels are intended 
for use without further heat treatment, 
the strength of these steels in the 
group containing well over 0.60 per 
cent copper can be increased by rela 


Uo 
o 








40 


w 
o 


Loss of Weight, Groms per 48 Sq In. Exposed 
ru ò 


o Resulfs of test series A (exposed October, 1935 ) 
e Results of test series B (exposed October, 1941) 


*- Low alloy steel 1 


" * + 





Table V—Properties Resulting from Precipitation Hardening of a Low 
Alloy Steel 


1/2 in. plate—as rolled condition 


Heat 
Treatment Yield Tensile Percent 
Point, Strength, Elong 
Te mp., Time, psi psi in 2 in 
F hr 
950 l 86,060 15,540 32.5 
50 2 86,260 98,520 32.0 
50 4 86.260 I8,280 29.5 
150 N 82,940 14,990 30.0 
950 l¢ 76,220 89.750 29.5 
1,000 l 82,980 98.000 30.0 
1,000 2 85.040 94,360 31.8 
1,000 4 79,650 91,920 29.2 
1.000 N 0,180 87,950 30.0 
1,000 lé 72,420 53,420 31.5 
1,050 l 81,700 15,980 26.2 
1.050 2 81,010 33,830 28.5 
1.050 4 78,090 86,560 29.0 
1.050 N 75,280 82,240 31.0 
1.050 lé 69.570 79.180 <0 
1,100 l 83,770 30.800 30.8 
1.100 2 76.910 «45.000 30.0 
1,100 75.320 81,660 31.5 
1.100 N 72.080 78,100 34.5 
1,100 iG 66,040 77,420 35.5 


( 


harpy Impact (Keyhole Specimens) in ft-lb 








tively short hardening 
treatments at moderate temperatures 
Table V_ gives tensile and impact 
results—tested at room and low tem- 
of samples heated for var 
i0us times at various temperatures. 
Precipitation hardening also results in 
increased. abrasion resistance. Shown 


pres 1pitation 


peratures 


on this page is a precipitation hard 
ened low alloy steel winch head which 
far outlasted an ordinary carbon steel 
head in an abrasion-wear test 

abrasion 


However, resistance of 





+ + + + + 


Time in Years 


SUPERIOR CORROSION RESISTANCE of low alloy steel, as 
compared with low carbon copper and plain sheet steels, are 
shown by these time-corrosion curves of weight loss in (left) an 
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Loss of Weight, Grams per 48 Sq In. Exposed 


75 F OF 25F  —50F 
51.0-36.5 26.0-26.0 24.0-24.0 21.0-13.0 
51.0-49.5 22.0-14.5 21.0-15.0 10.0- 6.0 
49.5-50.0 240-19.0 22.0- 5.0 21.0-19.0 
46.0-46.0 38.0-33.0 24.0-22.0 18.0- 6.0 
53.0-58.0 59.5-49.5 320-480  230- 50 
490-460 29.0-25.0 240-220 26.5-21.5 
50.5-47.0 55.5-310  220-21.5 21.0-21.0 
20-490  520-431.5 33.0-26.0 26.0-17.0 
60-305 60.0-56.0 49.0-32.0 26.5-18.5 
$9.0-590 62.0-59.5 56.0-55.5 32.5-27.0 
5-55.0 3$5.0-32.5 24.0-19.0 24 0 
7 0-54.0 56.0- 50.0 53. 0-14.5 27.5 
560-510 61.5-57.0 56.0-52.0 57.0 
65 0-56 5 61.5-56.0 $8.5-32.5 54.0 
60.0-359.0 64.0-59.0 57.0-50.5 59.0 
50.0-48.0 51.5-36.0 56.0-25.0 13.0-33.0 
5600-480 56.5-56.0 50.0-48.0 61.0-29.0 
62.0-49.5 60.0-58.0 63.0-54.0 57.5-50.0 
$8.00-57.5 57.00-57.00 61.0-54.0 59.0-49.5 
770-550 6300-630 600-440 65.0-39.0 
Inland Steel Compan 
even the untreated low alloy steels is 
better than that of plain carbon steels 
Service tests in coal and coke chutes 
proved that a low alloy steel has 
about 2 or 3 times the abrasion re 
sistance of the carbon steel ordinarily 
used in this application. The railroad 
wheel under test illustrates the out 
standing abrasion resistance of a 
low alloy steel containing very little 
copper 
Hardenabilities of these steels are 
generally so low that plain end 
50 


è 


w 
o 


N 
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Specimens exposed 







t nited States Steel Corp. 


industrial atmosphere (Kearny, N. J.), and in a marine atmos- 
phere (Kure Beach, N. C.). Controlling factors are amounts 
of sulfur dioxide (industrial) and salt water spray (marine). 
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Table VI—"L" Bar Hardenability 
(Rockwell C) of a Typical 
Low Alloy Steel 
Quenched from 1,630 F 

Cooling 
Rate 
Distance at 
from 1,300 F 
Quenched deg Percent Carbon 
End, in F/sec | 0.07 0.09 0.12 0.17 


1/8 665 21 24 30.5 43 
1/4 370 20.5 22.5 26.5 42.5 
3/8 280 16 16.5 22.5 39 
1/2 210 1.5 13 20 35 
3/4 115 4 10 9.5 21.5 
1 M 0-45 4.5 2 14 
1 1/4 2¢ —7 —5 —2.5 5.5 


Great Lakes Steel Corp. 





quench determinations are not deli- 
cate enough. Hence, as shown in 
Table VI, values are given for "L" 
Bar determination, in which for con 
venience cooling rates are also given 

Sectional hardnesses of hot rolled, 
normalized or cold rolled products 
are uniform, running about 78 B 
Rockwell. There is no skin since the 
steel is killed, nor any abrupt changes 
in chemical composition. such as are 
encountered in rimmed steels. 

The low alloy stecls do not air- 
harden appreciably. | Consequently, 
formed sections and welds that can 
be made in plain carbon steels with- 
out heat treatment can also be made 
in the low alloy steels without heat 
treatment 


Forming and Fabrication 


Accompanying their high yield 
points, the low alloy steels have ex- 
ceptionally good workability. In gen- 
eral they can be fabricated by the 
usual methods employed for carbon 
steel. They are easily hot flanged, 
and are more readily punched or 
sheared than structural silicon steel 


Corp FoRMiNG. Although the low 
alloy steels are considerably stiffer 
than structural or mild carbon steels, 
they can be satisfactorily worked on 
usual cold forming equipment. How- 
ever, the inside radius of the bend 
should not be less than these values: 





Thickness of Min. Inside 

Material, in. Radius 
1/16 and less 1 x thickness 
over 1/16 to 1:4, incl. 2 x thickness 
over 1/4 to 1/2, incl. 3 x thickness 





More difficult forming can be ac- 
complished if the bending is done 
slowly, and if shear fins are removed. 
Flat rolled sheets permit more severe 
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cold bending across the direction. of 
rolling than in the opposite direction. 


Hor FoRMiNG. When thickness or 
shape makes cold pressing imprac- 
tical, hot forming can be used. Be- 
cause of their relatively low harden- 
ability, the low alloy steels can be 
hot formed with a minimum possi- 
bility of air hardening and with 
negligible quench effect from cold 
die surfaces. The heating and air 
cooling does not cause loss of me- 
chanical properties. 

Because of their stiffness, these 
steels should be hot formed at tem- 
peratures about 200 F higher than 
mild carbon steels. Most satisfactory 
results are obtained by pressing be- 
tween 1,500 and 1,600 F (at the 
dies); it is not considered good prac- 
tice to hot form below a temperature 
of 1,200 F. No thermal treatment 
is required after hot forming 


SHEARING AND PUNCHING. Shear- 
ing may require tighter or more se- 
cure clamping if a clamp hold-down 
is used, because the metal tends to 
pull more than carbon steels. Punch- 
ing of low alloy steels requires up to 
20 percent greater force than for 
equal thicknesses of ASTM A-7 steel, 
and up to 40 percent greater force 
than for ASTM A-113 material. 


MACHINING. Sawing, milling and 
drilling of low alloy steels require 
about 25 percent more power than 
for structural carbon steel; use of 
a coolant is recommended. Tool 
speed should be about 4 less than for 
structural carbon steel 


ForGING. Either drawing down or 
upset forging can be performed on 
these steels. Soaking at 1,850 F, fol- 





lowed by rapid heating to the forg- 
ing temperature (about 2,100 F) has 
been found satisfactory for forging 
operations. 

If, after forging, either normaliz- 
ing or annealing is considered desir- 
able, a normalizing temperature of 
1,650 F followed by cooling in air, 
or an annealing temperature of 1,550 
F followed by furnace cooling, can 
be used. These procedures can also 
be used when exceptionally severe 
cold forming required greater ductility 
than is obtainable in the as-rolled 
condition. If it is considered desir 
able to stress relieve after cold form- 
ing or welding, a temperature of ap- 
proximately 1,150 F should be used. 
Time at that temperature should be 
in the order of 1 hr per in. of maxi- 
mum section thickness. 


WELDING. Because they are low in 
carbon content, low alloy steels do 
not require special handling in most 
welding processes. They can be read- 
ily welded to each other and to car- 
bon steel; no additional preheating 
is required for welding low alloy 
steels than for carbon steel. 

Covered electrodes of the AWS 
E-60 group or their equivalent are 
mane for low alloy steels. 
Welds made with these electrodes 
have yield points greater than those 
of the base metal, and in thicknesses 
up to and including 3 in. have tensile 
strengths equal to or greater than 
those of the base metal, even with 
reinforcements ground off. Percent 
elongation of such welds is approxi- 
mately equal to those of weld metal 
deposited on structural carbon. steel 

The use of a mild steel electrode 
is of considerable practical advan- 
tage, since the same electrode can be 





hot-quenched coke fumes, these photographs show the surface condition of low alloy 
steel sheet, (left) and plain carbon steel sheet (right). 
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Bethlehem Steel Company 


TAKEN FROM THE ROOF of a coke wharf after tive years exposure to steam and 





used for welding low alloy steels 
and structural carbon steels indis- 
criminately. When low alloy steels 
are welded to austenitic stainless steel, 
however, the use of an austenitic stain- 
less steel electrode is recommended 
These steels, in thicknesses of about 
à in. and less, can be spot-welded 
with about the same conditions of 
time, pressure and current as are 
used in the spot-welding of carbon 
steel. Spot-welds in the low alloy 
steels maintain ductility; their shear 
strengths are proportionately greater 
than those in carbon steel. These steels 
are readily spot-welded to each other 
and to spot-weldable carbon steels 
The low alloy steels can be welded 
by all the well known electric arc 
and gas welding methods. With the 
metal-arc process, electrodes conform 


ing to American Welding Society 

specifications are satisfactory 
Applications 

RAILROAD. Nore than 60 percent 


of all new lightweight passenger 
equipment is being built of the low 
alloy steels. Lightweight cars in pas- 
senger trains permit more luxurious 
fittings and higher speeds without 
increasing power 

In the freight field, the decrease 
in dead weight means higher pay load 
apacity at no extra hauling cost. The 
improved resistance of low alloy steels 
to atmospheric corrosion and resist 


ance to abrasion are 


important factors 


in open-top cars that handle abrasives 


AUTOMOTIVI 


for truck and Dus 


These steels are used 
l construction in 
several ways 

l. In 


increase 


lightweight construction to 


load-carrying capacity with 


Weor Coused by 
Abrasion, in. 


out increasing total gross vehicle 
weight. A larger body is possible, 
and relatively thinner sections of 


steel are specified in the new designs 


2. In the same thicknesses and in 


the same design as structural carbon 
steel. Here, cubic capacity and weight 
are not changed, but strength, dura 
bility and safety are increased. 

In trucks handling abrasive loads, 
low alloy steels give much longer 
life than conventional body steels. By 
using this steel with new body de- 
signs, a large cubic capacity unit can 
be mounted on a light chassis. 

In buses, low alloy steel construc- 
tion means reduced operating costs, 
smaller or more economical 
and longer tire wear 

Other automotive products being 
fabricated of low alloy steels include 
mufflers, instrument panels, fuel tanks, 
fenders and bumpers. In former 
years, a bumper was simple in section 
and comparatively small; it was made 
from heat treated SAE 1095 and was 
essentially a spring. With the advent 
of more complicated and decorative 
designs, hot forming became imprac- 
tical. Cold forming bumpers from 
low alloy steels has solved this prob- 
lem and avoided a heating process 
prior to forming and heating, quench- 
ing, tempering and pickling prior to 
plating. Further economies 
since cold forming permits flat pol 


motors 


le 
result, 


shing with automatic machinery prior 
to torming 
CORROSIVE APPLICATIONS Where 


the atmosphere is excessively corro 
sive, standard power pole line hard 
ware made of structural grade steel 
and hot dip galvanized does not give 
ample life. To 


combat these condi 


Low alloy steel 





Duration of Test, Mr 


Inland Steel € 


mpany 
ABRASION RESISTANCE of low alloy steels is outstanding in both the precipitation hardened and untreated types. 
winch heads of precipitation hardened low alloy steel greatly outwear winch heads of plain carbon steel. 


tions, galvanized low alloy steel hard 
ware has been developed, which costs 
only a little more than regular hard- 
ware and much less than hardware 
made of 18-8 stainless steel. 

Cylinders containing propane are 
shipped between widely different lo- 
cations. Users estimate that savings 
in transportation costs from the 
weight reductions obtained by using 
low alloy steels over a period of 5 
years are equal to the original price 
of the cylinders 

In coke works, where corrosive at 
mospheres prevail, welded low alloy 
steel pipe and the supporting frame- 
work, fabricated of low alloy steel 
shapes and angles, resist these condi- 
tions much longer than similar carbon 
steel constructions 


MACHINE Parts. Low alloy steels 
are indicated for supporting struc 
tures of vibrating machines. An ex- 


ample of such use is in the legs of 
a washing machine which has two 
tubs spinning at the same time; while 
the agitator is washing clothes, the 
basket of the drying tub is spinning 
at more than 960 rpm. Plain carbon 
steels were found inadequate in ten- 
sile and vibration-absorbing proper- 
ties for this application 


EDITOR'S | NOTE PRODUCT  ENGI- 
NEERING wishes to thank the follow- 
ing companies, for their assistance in 
supplying information, data and il- 


lustrations, on which this article is 
based: Bethlehem Steel Co., Bethle- 
hem, Pa.; Great Lakes Steel Corp., 


Detroit, Mich.; Inland Steel Co., East 
Chicago, Ind.; Republic Steel Corp., 
Cleveland, Ohio; U.S. Steel Corp., 
Pittsburgh, Pa.; Youngstown Sheet & 
Tube Co., Youngstown, Ohio 


Great Lakes Steel Corp 


Left, 
Right, wheel made 


of a low alloy steel that cannot be precipitation hardened, when rotated against a test rail, nearly cuts through rail head. 
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LOCATION of minimum oil film thickness, friction torque, and other performance characteristics are measured in this centrifugal 


bearing test machine 


weights 


Long flexible shaft is supported at its center by test bearing, loaded centrifugally by adjustable eccentric 
Edge loading up to 3 degrees and speeds up to 20,000 rpm can be obtained in this specially-developed machine 


Journal Bearing, Lubrication 


First of three articles, this is a discussion of journal bearing lubri- 


cation fundamentals. Types of friction and oil film pressure 


determine the performance of many machines. 


Load, speed, 


viscosity and film thickness relationships affect type of friction. 


A. E. ROACH and C. B. GRIFFIN 


Research Laboratories Division 
General Motors Corporation 


PROPER LUBRICATION reduces friction 
thereby minimizing wear of rubbing 
surfaces and power required to drive 
machines. Basically, there are three 


types of friction: (1) Dry friction 
(2) full-film friction, and (3) partial 
film friction. The laws of dry and full 


film friction are now quite well under 


stood. Knowledge of partial-film fri 
tion is, however, relatively meager 


Dry Friction 


True dry friction ts rarely 


l 


encoun 


11 
í 


since even carefully wiped ma 


chine surfaces remain covered by micro 
scopically thin films of oil, moisture, 
ond other surface contaminants. This 
is fortunate, because the friction be 
tween perfectly dry, clean surfaces is 
so large that seizure would occur almost 
instantaneously even with extremely 
light loads and slow speeds 

In recent years the English investi 
gator F. P. Bowden and his co-workers 
at Cambridge University have demon 
strated that: (1) Even between care- 
fully polished chemically clean surfaces 
the real area of contact is extremely 
small in comparison with the apparent 
urea of the surfaces; and (2) although 
the average pressure may be only a 
few psi, local pressure between con 


PR DUCT 


tact points can be great 
them to flow plastically and be crushe: 
down until their cross section is suffi 
cient to support the applied load 
These intense pressures, together with 
the rubbing action, cause welding of 
the contact points, producing tiny me 
tallic junctions between the surfaces 
Since the surfaces have relative move 
ment, tearing, welding, and deforma 
tion result. Frictional resistance be 
tween the surfaces is caused by ad 
hesion and shearing of the metallic 
junction and plowing of the softer sur 
face by the irregularities of the harder 
surface. Thus, progressive disintegra 
tion by shearing and plowing rapidly 
results in appreciable wear and seizure 
of the surfaces 


enough to cause 


Full-Film Friction 
Dry friction can be avoided by pla 
ing a layer of some easily sheared ma 
terial, such as oil, between the metalli 
surfaces. If the surfaces are completely 
separated by the oil layer, the only 
1949 
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friction resistance to relative movement 
is that offered by the internal friction 
or viscosity of the oil itself. Since the 
coefficient of friction between surfaces 
completely separated by an oil film are 
about 0.002 or less, and between dry 
surfaces about 0.8 or more, there is 
considerable advantage in having a 
complete and unbroken film of oil be- 
tween the surfaces. The problem is 
how to establish and maintain such a 
film. 

If two surfaces with an oil film be- 
tween them are pressed together, the 
oil film will be squeezed out until the 
surfaces eventually touch each other 
If surface contact is to be prevented, 
a fresh supply of oil must be intro 
duced between the surfaces to replace 
what is lost through leakage. This can 
be accomplished in two ways 
drostatic or hydrodynamic action 

In hydrostatic 


by hy 


j lubrication, the oil 
film is pressurized by an external pump. 
is shown in Fig. 1. The capacity of the 
pump is not critical, so long as it is 
sufficient to replenish oil leaking from 
between the surfaces. Since pressure 
(f the oil film depends only on the 
load, increasing the pump capacity 
simply increases the clearance between 
the surface and provides a larger chan 
nel for the escape of oil. While quite 
old in principle, this type of lubrication 
has been little used until recently. The 
large bearings that support the 200 inch 
telescope at Mount Palomar are of this 
type 

In hydrodynamic lubrication, the oil 
film is pressurized by the internal 
pumping action of the bearing itself 
This internal pumping depends on 
(1) Adhesion and viscosity of the oil 
(2) geometry of the rubbing surfaces; 
and (3) relative movement of the rub 


seeedee 


Recessed oil pods 


High-pressure oil pump -- 


Oil supply 


Fig. 1—Hydrostatically lubricated bearing, in which oil film is 
maintained, by an external high-pressure oil pump, at a pressure 
that will counteract inward force of bearing load. 


bing surfaces. Because of adhesion, 
the oil clings to the bearing and jour- 
nal surfaces. When the journal rotates 
in the bearing, adhesive and viscous 
forces cause portions of the oil to be 
dragged with it through the clearance 
space; this space is converging. The 
convergence results from the load forc- 
ing the journal to assume an eccentric 
position in the bearing, since the radius 
of the bearing is larger than the radius 
of the journal. 

When oil is dragged through the 
converging clearance space, it must ad- 
just itself to the smaller volume avail 
able. If the viscosity of the oil is suf- 
ficently great to prevent appreciable 
end leakage, its pressure will be in 
creased. Continuous dragging of the 
oil into the loaded region of the bear 
ing by journal rotation thus provides 
a high pressure oil film that separates 
the bearing and journal surfaces, there 
by substituting full-film friction for 
dry friction and preventing abrasion 
and wear 

Pressure variation throughout the oil 
film is of utmost importance in bear 
ing lubrication; it determines how and 
where the lubricant should be intro 
duced into the bearing and provides a 
basis for grooving bearing surfaces to 
distribute the oil properly inside the 
bearing. As shown in Fig. 2, the pres 
sure varies in both the axial and cir 
cumferential planes of the bearing. In 
the axial plane, the pressure varies in a 
more-or-less parabolic manner. On 
either side of the pressure peak in the 
enter of the bearing, the pressure di- 
minishes until it reaches atmospheric 
pressure at the bearing ends, where 
leakage is occurring. In the circumfer 
ential plane, the pressure is a maximum 
slightly ahead of the point of minimum 


Journal 


Direction 
of journal 
rotation 


Pressure distribution 
in circumferential 
plane 
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clearance between journal and bearing, 
in the direction of journal rotation. 
Shortly beyond this peak, the clear- 
ance becomes divergent and the pres- 
sure diminishes. If the oil film does 
not rupture, negative pressures may 
exist in the divergent region. 

Another essential factor in the lubri- 
cation of journal bearings is the devel- 
opment of hydrodynamic pressure in 
the oil film, which requires a converg- 
ing clearance space. Load-carrying-abil- 
ity and frictional characteristics of the 
bearing depend largely on thickness of 
the oil film at the point of minimum 
clearance 

The force exerted by oil-film pres- 
sure on a journal bearing supporting a 
load exactly equals and opposes the 
force exerted by the load. If the load 
on the bearing is increased, the oil film 
pressure automatically increases a cor 
responding amount. This is accom 
plished only by increasing the conver 
gence of the clearance space—in other 
words, by decreasing the thickness of 
the oil film at the point of minimum 
clearance. Further increase in load will 
result in further reduction in oil film 
thickness, and this process might be 
continued indefinitely if the 
and journal surfaces 
smooth 

Actually, a point will eventually be 
reached where the thickness of the oil 
film equals the height of the surface 
roughness Contact between roughness 
peaks will then occur. This, load-carry 
ing ability of a bearing depends on oil 
film thickness at the point of minimum 
clearance, and it is advantageous to 
select lubrication conditions that result 
in the greatest possible thickness at 
this point 

Film thickness depends not only on 


bearing 


were perfectly 


Mox 

pressure 
Min 
clearance 


Negotive 
pressure 


Oi inlet hole 


Pressure distribution 
in axial plone 





Fig. 2—Oil-film pressure in a journal bearing. Pressure variation 
throughout oil film in a journal bearing determines how and 
where lubricant should be introduced into bearing. 
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HYDRODYNAMIC THEORY 






Lood Stotionory 


surface 
Moving 


Oii surface, 


(A) If two parallel surfaces are sep- 
arated by an oil film and have relative 
motion, the oil flm between them will 
be eventually squeezed out by the pres- 
sure of the load. Because of this squeez- 
ing action, parallel surfaces can support 
only very light loads. 


Lood 


(B) If one of the surfaces is tilted, it will 
form a converging clearance space into 
which oil will be dragged by the moving 
surface. Because of its viscosity, the oil 
resists the squeezing action of the con- 
verging clearance and pressure is built 
up in the oil film. This pressure pushes 
the surfaces apart. 





(C) If one of the surfaces is equipped 
with 4 series of pressure gages, and pres- 
sure readings are taken along its length, 
the pressure of the film will vary in a 
manner shown in the sketch. The upward 
force caused by oil film pressure is exactly 
equal to the downward force of the load: 
the pressure of the oil film supports the 


(D) If the surfaces are curved in this 
manner, a partial bearing, such as a rail- 
wav journal bearing, is obtained. Differ- 
ence in radii of the surfaces and the eccen- 
tricity "e" of the journal center cause the 
surfaces to form a converging clearance 
space and build up oil film pressure. Be- 
vond the minimum film thickness 5, the 


load and separates the bearing surfaces. 


clearance diverges, indicating possible 


negative film pressures. 


bearing load but also on journal speed 
and oil viscosity. If the journal turns 
so slowly that the rate of oil replenish 
ment is insufficient to replace oil film 
leakage losses, then film thickness must 
diminish and reduce volume require 
ments of the oil film; a balance is 
thereby struck between rates of flow 
into and out of the bearing. Similarly, 
if the viscosity of the oil is so low that 
the rate of leakage exceeds the rate of 
oil replenishment, the oil film thick 
ness must again diminish and reduce 
the cross-section of the channel avail- 
able for oil leakage out of the bearing 

The relationship between — load, 
speed, viscosity, and film thickness can 
be simply represented in graphical 
form, as shown by Fig. 3. Here load p 
speed N, and viscosity a are combined 
into a single non-dimensional para- 
meter, 


ps 


where r is the journal radius 
and c is the radial clearance. Film 
thickness is represented by the 
non - dimensional eccentricity ratio 
b./c, where Pb, is minimum film 
thickness. The use of these non-di 
mensional parameters serves to gen- 
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eralize the curve, so that Fig. 3 is 
applicable to all geometrically similar 
bearings 

i N 

Experiment indicates that when p 
varies, the journal center will migrate 
along an approximately semicircular 
path passing through the bearing cen- 
ter and having a diameter equal to the 
radial clearance of the bearing. Com- 
bining this fact with the information 
in Fig. 3, the location of minimum film 
thickness can be predicted with respect 
to the line of load application, as 
shown in Fig. 4. This information is 
especially useful in determining the 
exact location of oil grooves when 
they must be close to the minimum 
pressure region 


EFFECT OF OIL-FILM THICKNESS ON 
FRICTION COEFFICIENT OF THE BEAR 
ING. In a bearing with full-film lubri- 
cation the friction is entirely viscous 
friction. Viscosity a is defined as the 
ratio of shear stress § to rate of shear- 
ing R, 

u = S/R (1) 

Since the shear stress S is equal to 
the ratio of the frictional force F on 
the bearing to the area A of the bear- 
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ing, while the rate of shearing R is 
equal to the ratio of the surface speed 
U to the film thickness 4 (when the 
viscosity distribution is linear), then 
equation (1) can be rewritten 

u=Fh/AU (2) 

Noting that A = z D L, where D is 
the diameter of the journal and L is 
the length of the bearing, and that U 

m D N, where N is the journal speed 
in rpm, the frictional force F acting on 
the bearing can be obtained in the 
special case where journal and bearing 
centers are coincident. 

F= Tu V DIL (3) 

n 

The friction coefficient f is defined 
as the ratio of the frictional force F 
to the normal load W (= pA, where p 
is the unit pressure on the bearing), 


f = F/pA =F/pr DL 4) 
Substituting in Eq (4) expression 
for F previously determined, 
ru ND 


ph 


Un 


Equation (5) shows that the friction 
coefficient varies inversely as the unit 
pressure p and the film thickness 4. If 
film thickness were neglected (or as- 
sumed to be constant), the friction 
coefficient would be a straight line 
(called Petroffs line) when plotted 
against (r/c)' u N/p, as shown in Fig. 
5. However, since friction coefficient 
increases with decrease in film thick- 
ness, the actual curve lies slightly above 
Petroffs line. For very small values 
of (r/c)* u N/p, the film thickness 
becomes so small that partial-film con- 
ditions are encountered, and the fric- 
tion coefficient increases abruptly. By 
comparing Fig. 3 and Fig. 5, the rela- 
tion between friction coethcient and 
minimum film thickness can be further 
studied 


Partial-Film Friction 


When the quantity of oil supplied 
to a bearing is sufhicient to replace all 
the oil that is lost through leakage, the 


r= journal rods 
€ *rodoí cleoronce 
p-lood 


N= speed 
Mwiscosity 
Amt Minimum hiim thickness 


002 004 006, 





Fig. 3—Relationship between load, speed, 
viscosity and film thickness in hydro- 
dynamic oil films on journal bearings, ex- 
pressed in nondimensional parameters. 
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Low lood, high speed. 
Journol runs concen- 
fric. with beoring 


Fig. 4 


High load, high speed. 
Minimum film thickness 
ts ahead of load line in 
direction of journal rotation 


Direction of 
journal 
rotation 


Min film 
fhicaness 


Journal running positions for various conditions of load and speed (clearance greatly exaggerated) 


Low lood, low speed. 
Minimum film thickness 
is ahead of load line in 
direction of journal rotation 


Min film 

thickness 

High load, low speed 
Both journal and be- 
oring centers fall on 
load line. 





Based on information 


in Fig. 3, this shows location of minimum film thickness with respect to line of load application in geometrically similar bearings. 


oil film will extend completely around 
the bearing. If the oil supplied is 
slightly less than that required to re 
place leakage losses, the oil film will 
break in the divergent region; thus 
the arc covered by the film will be less 
than 360 degrees. Hydrodynamic lu 
brication can still be obtained, but the 
bearing will function as a partial rather 
than a complete journal bearing. Fur 
ther reduction in the quantity of oil 
supplied will further reduce the ar 
covered by the film until it can no 
longer support the load imposed on it 
The bearing may still run on a very 
thin film of oil, but its friction char 


acteristics will no longer be 





deter 
mined solely by the viscosity of the oil 
Full-film 
friction coefficient increased to 0.1 or 
more 


friction thus ceases, with the 


The ability of very thin oil films to 
support loaded bearing surfaces in the 
absence of hydrodynamic action has 
been explained in a thor 
oughly satisfying fashion. The most 
recent investigations of this phenome 
non indicate that 
of the lubricant 


not as yet 


ertain components 
react chemically with 
the bearing metal and form metallic 
These 
soaps reduce the amount of metalli 
contact by 


soaps” on the bearing surface 
resisting penetration by 
the roughness peaks of the rubbing 
surfaces. The effect 
however 


is only relative 
some peaks break through 
the soap film and form pressure-welded 
junctions. Frictional resistance of the 
surfaces to relative movement is a com 
bination of the resistance to shearing 
of the metalli 
metallic soap 
condition, involving both dry friction 
and film friction, it is referred to as 
partial-film friction 

Operation of a bearing under partial 
film conditions requires a lubricant and 
bearing metal that are mutually reac- 


tive in the formation of metallic soaps. 


junctions and of the 
Since this is a mixed 


Animal and vegetable fats are much 
more active than mineral oils in this 
respect, but unfortunately their lack of 
hemical stability makes them undesira- 
ble lubricants for most purposes 
Among the metals, nickel and chro 
mium are quite unreactive, while lead 
tin, copper and their alloys are com 
paratively reactive 

Since partial-film friction is a miti- 
gated case of dry friction, the dry fric 
tion characteristics of the rubbing sur- 
faces must also be considered. One of 
the rubbing surfaces must be a material 
that has low shear strength, low melt 
ing point, and high heat conductivity ; 
these properties tend to minimize the 
ill effects of high pressure at contact 
points 
properties 


Babbitt metals possess these 
to a marked degree. Bear 
ing bronzes, copper-lead alloys, and 
silver alloys are somewhat inferior to 
babbitt in frictional properties but are 
superior in rigidity and 
strength, under heavy loads 
Although the objective of lubrica 
tion is always to obtain a full-film of 
oil between the rubbing surfaces, in 
ictual operation of any bearing partial 


fatigue 





Fig. 5 


Friction coefficient is a straight 
line relationship (Petroffs Line) if film 
thickness is neglected. Actual curve shows 
that friction coefficient increases with de- 
crease in film thickness. 
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film friction will be encountered at 
some time. Even in bearings designed 
for full-film lubrication, provision must 
be made for partial-film operation— 
suitable bearing metals must be used— 
since the bearing passes through a par- 
tial-film condition in starting and stop- 
ping 

Two common causes of partial-film 
friction im bearings are: (1) Faulty 
bearing improper oil 
grooves or sharp edges at parting lines 
of split bearings, and (2) insufficient 
oil supply. Since these two conditions 
are so frequently encountered and are 
so easy to correct, they shall be con- 
sidered in great detail in future articles 
of this series 


geometry 
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Eprrons Norte: The second article in 
this series will be presented in the 
November issue of Propuct ENGI- 
NEERING. 
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P R O D U C I 








Space was the limiting factor in the design of the Colmol, 

the automatic miner developed by the Sunnyhill Coal Co. 

P of Pittsburgh. It was found impossible to get the drive 
Automatic Coal motors close to the driven elements without exceeding 
space limitations. The choice of hydraulic drives facili- 

Mi F tated the required remote positioning without the use of 
ner eatures complex mechanical couplings and gearing. The Doug 

l'urner Eng. & Sales Company of Salem, Ohio cooperated 

in the design of the Colmol, which is being manufac- 


Hydraulic Drives tured by the Jeffrey Mfg. Company of Columbus, Ohio. E 
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TWENTY-FOUR TON MACHINE can cut and load as cylinders are used to raise or tilt the cutting heads. Since CI 
much as 5 tons of coal per min. One man operates it. the cutters overlap and are driven by fluid motors, they wi 
Shaded portions of above drawing indicate motors and must be timed to prevent interference with one another. di 
fluid drives. Cutting tools are mounted on two separate This is done by extending the transmission drive shafts wl 
castings—the upper and lower cutting heads. Hydraulic back through universals to a timing gear box. mi 
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Hydraulic Circuit for 


Track Drive 


THERE ARE THREE main hydraulic circuits, as shown. 
Two 30 hp explosion-proof motors drive the pumps which 
supply the hydraulic motors for the cutting heads. The 
circuit for the track drive is a constant-delivery, constant- 
speed system. Separate valves permit each track to be 


CUTTERS to the left of center operate in a counter-clock- 
wise direction, those to the right of center in a clockwise 


direction. This action sweeps the coal toward the center 


, | 
where it may be picked up by the conveyor as the machine 
moves forward. Tools are of carbide or high alloy steel 
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Sprocket 
"e 
HI (right sige) 
Drive case 
Low speed 
d motors 
Hyalrav/c c 
for 


c cylinders 
for raising both 
heads as a unf 


High speed 
Cylinders 

Low speed 
cylinders 


iG 

Peboodt 

: rrr nd 
jt ddl Sas 


Hydraulic Circuit for 


Conveyor Drive nders 


operated at high or low speed in either forward or reverse 
The position of the 4-way lever-operated valves determine 
the direction of track movement. Although the d.c. motors 
are rated at 30 hp each for the head, they sometimes 
operate at 200 percent of rating 


CONE-DRIVE GEARING is used in track drive 


mission to 


trans 
The distance from the center of 
the worm to the center of the gear is considerably smaller 
than the same distance on conventional worm g 

transmitting equal power (Continued 


save spac c 


caring for 


page) 
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Automatic Coal Miner (continued 


TWC FLUID MOTORS drive the cutting tools. One of 
cutters in the upper head, while 
the other drives the cutters in the lower head. Each motor 
is mounted in line with the worm of a Cone-Drive trans 


One end of the cone gear shaft connects to the 


the motors operates the 


mission 


23333" pd 


TWO LOW SPEED MOTORS (one for each track) work 


eed gearing. The power 
the shaded areas above 
high speed motors and 


Selection of high or 


conjunction with the low sp 
at low speed is indicated by 
high speed movements, thc 


ratio gearing drive the tracks 


in 
flow 
For 
low 
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spur gear train that drives the cutters. The other end of 
the shaft leads to the timing gear box via a spur gear train 
and universal joint. The timing gear box conveys no driv 
ing force. Its only purpose is to keep the cutting heads in 


perfect synchronism. 


low range gearing is accomplished by means of four gear 
tooth couplings. Hydraulic cylinders a 
plings. Low speed movement of the machine is variable 
from 0 to 3 fpm; high speed, from 3 to 13 fpm. Valves 


ontrolling fluid flow to drive motors determine speeds 


tuate these cou 


PRopvcr ENctiNEERING — Ocionkn, 1949 








INTERLOCKING arrangement of 
utter drive motors conserves space 
An advantage of hydraulic drive is that 
machine operates with little vibration 

an important feature for mine work 




















FOUR electric motors that operate 


CONVEYOR DRIVE ARRANGEMENT. The hydraulic motor, which has 
a top rated speed of 945 rpm, drives the a shaft through a cone worm 
gear drive. Two bearings support the sprocket shaft. The reason that the fluid 


the hydraulic pumps are visible above 
The power supply for these motors is 


through a cable which drags along 


motor is not mounted closer to the sprocket is that one of the 30 hp motors 


behind the machine back to the ele 


that operate the pumps for the cutters is mounted beneath the bearings tric supply panelboard 


OVERLAPPING of thc hipping 
heads is chosen so that they will al- 
ways cut clearance for the machine. 
Cutters also function as paddle con- 


machine. It is placed very close to veyors which sweep the floor of the 
he ground because of limited clearance in mines. Controls are mounted in 
tront ot operator 


OPERATOR'S SEAT is at the rear of the 


t mine, carrying loose coal up to the 
| The machine is capable of cutting up to 10 tons of coal conveyor. The delivery end of the 
per minute. However, the present methods of disposing of the cut coal make 


conveyor can be raised or lowered to 
this rate impractical 


accommodate cars of various heights. 
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Positive Feed 
Permits 


High-Speed 
Packaging of 


Small Parts 


The "Count-O-Matic" machine auto- 
matically counts and packages as 
many as 330,000 small parts per hr. 
Among the products that can be han- 
dled by the machine are steel balls, 
screws, candies and pills. The accu- 
racy and speed of this machine de- 
pends on its ability to separate each 
small part from the others, then de- 
liver it to the counting device under 
controlled feed conditions. Two in- 
clined rollers are the principal com- 
ponents of the feed mechanism. The 
rotation of these rollers actually 
forces each individual part along a 
path between the roller axes. The 
U. E. Engineering Company of New 
York City makes this machine. 


BRUSHES MOUNTED beneath rollers keep their surfaces 


| 
free of grit. Roller speed—and hence the speed of the 
: 


a | 
parts or objects—is regulated by f 


means of! eves type 
pulleys. The location of the rollers axes is variable. The 
rollers can be moved closer together or farther 


apart to 
accommodate 


objects of various sizes 
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FOR PACKAGING, parts are poured into the hopper at top of machine. The 
parts move along the rollers, drop past the photoelectric unit and into the 
bottles or boxes. When the established quantity of parts have passed into a 
bottle, a solenoid operated gate deflects flow to bottle in adjacent line 


Path of freely 
falling part 


Fart to be counted 


COMBINATION of tangential and gravitation forces pro- 
vide forced movement of small objects. The objects do 
not slide—although the inclined. The parts 
will move only while the rollers are in operation. This 
sketch in greatly enlarged detail—the paths de- 
scribed by movement of the objects 


rollers are 


shows 
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ROTATING BRUSH meters the flow of parts from the 
hopper. This brush is driven from the two feed rollers by 
two spring-loaded idler wheels. Direction of 
pose movement of 


TWO PARALLEL cylindrical rollers form the bottom of 
the hopper and run the length of the machine. These are 


cut from tubular stock, then fitted with end pli and means of 


tapered roller beari When the machine is in operation, 
rollers revolve so that their adjacent sides move upward 


rotation is such that brush tends to op} 
parts. Brush breaks up any jamming of parts around ori 


C 


AS IT LEAVES the delivery chute, each part breaks the 
light beam that is focused on the photo tric cell. The re- 
by the electronic 


DOUBLE-ACTING rotary solenoid operates the gate when 


the flow is to be directed to the alternate funnel. Thus, 
i container being — sulting signals from the cell 
Is ounter. As they drop from 


This 


flow of parts can be continuous with 
filled through one funncl while an emj ntainer 


ler 


being moved into position 
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Twinned Cells 
Make Compact 


Battery Design 


Engineers of Thomas A. Edison, Inc. in 

West Orange, N. J. have designed a 

new mine lamp with 25 percent more 

light output. However, the weight and 

size of the outfit was not increased pro- 
portionately. A nylon case and a new 

type of cell construction contribute to 

the compactness of the unit. The new n 

lamp is provided with a focusing adjust- ‘=a 


ment. lechanized mining brought LIGHT OUTPUT of new lamp is 25 percent greater than former model 


{his has been accomplished by stepping up the potential of the battery to 
working with machines stand farther 85 volts. It was 3.70 volts before 


about the need for this feature. Miners 


This permits use of a bulb of higher 
back from tke work face and, hence, voltage and therefore of higher e*hciency Despite increase in light output, the 


à cdesigned unit is only slightly larger. The use of “twinned 
require a stronger spot to illuminate i 14 l hi ; S : cell one 
è nd a molded nylon case enabled Edison engineers to produce a compact unit 


the area. The U. S. Bureau of Mines has — A stainless steel hood 


covers the cable connections, charging terminals and 


approved the new lamp. valves. A magnetic lock prevents tampering 


Larnp cab/e 


Cable protector 


Battery cover 


Plunger valve 


— Negative plate 
— Positive plate 


Insulators 


— Rubber sack 


Tete lig 


- Battery 
container 


USE OF FOUR CELLS in battery makes twinned cell THREI 


INDIVIDUAL CELLS made up the former bat 
he insulation required around each cell was a space 


taking factor which has been eliminated in the new model 
two cases are Iwo terminals were brought out from each cell 
additi Only one new ba 


onstruction possible winning, t teel ca two tery 
cells are welded together ommon partition. Since 
the internal connections . ich that the In the 
of | ery the only insulation required is that between 


the pairs of twinned cells 
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Valve 


plunger i 
à I 


Fill pole z Clamp stud 
-o 
VALVE COVERS the filler tube which is also the elec 


HEADPIECE is composed of plastic case and an aluminum 
trical terminal of each cell 


This valve is so designed as bezel. The safety mechanism is floated on 


) an aluminum 
to prevent sp:llage of electrolyte regardless of the work yoke which permits the bulb to be moved in and out along 
ing position assumed by the miner. In practice, the I 


battery its axis or transversely. This feature is used for focusing 
is charged every night. The battery capacity is more than the light spot. Should the bulb break, spring-loaded bulb 


ample to operate lamp for full work day holder and switch blade will snap up, breakng circuit 


in case insulates 
7! cell from other putting distiled water in 
n / cell) also acts 
as electrical = 


i; connection — À 


Nickel- ^ 
plated í Levers pulled 
steel case i outward 
by magnet 
to disengage 
from staple 


Rubber valve 


Valve plunger 
depressed by 
valve closer - Screw 

- which holds 
valve group 
in place 


4 valves /n one 
Plastic block 


Staple 


Nylon battery case 
a Td 
NYLON CASE is molded in one p 


piece and acts as the insulation between MAGNETIC LOCK secures the stainless- 


A set of these twinned cells is shown on steel cover of the nylon battery case. This 
In the preceding model, each cell was separately insulated. design, originated by Edison engineers, dis 
Thus, the selection of a nylon case helped greatly to design a compact 


í courages miners from opening the hood and 
and light weight unit exposing battery terminals. This is a safety 
feature required by Bureau of Mines 


the pair of twinned steel cells 
the right 
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NEW WELDER is as stable and transportable as the con- near the bottom of the unit. , Thus, its center of gravity 
ventional horizontal-type motor-generator welder The is low. The welder is equipped with either wheels, casters 
lesigners accomplished this by mounting heavy components or skids depending on the degree of portability required 


D-C Welder 


Uses Dry 
Rectifiers 


The Westinghouse Electric Corpora- 
tion has developed a new d-c welder 
that uses no large rotating elements. 
In place of the conventional motor- 
generator set, selenium rectifiers pro- 
duce the d-c welding current. The 
elimination of rotating machines 
keeps wear to a minimum. Since there 
are no friction and windage losses, 
the new unit has a higher efficiency. 
At full load, the efficiency is 66 per- 
cent compared with 54 for a conven- 
tional welder. The new unit weighs , "E. 
less than half as much as a motor- 


generator welder of equivalent SIX STACKS of selenium plates effect full wave rectification of the three phase 
ulternating current. Each of the six stacks is identical for simplicity of assembly 

rating and takes less floor space i | 14 j : i 
é men For the 300 amp welder, these rectifiers deliver 

30 to 400 amp, depending on reactor setting 
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* ** REDESIGN 


Larninated 


yoke 





WHEN HANDLE IS TURNED, the chain-con- 
nected lead screws move laminated yoke up or 
down, varying inductance of the reactor coils 


CONTROL HANDLE for adjustable reactor is at top of welder. 
Movement of this handle regulates the welding current 


The indi 
cator drum shows handle setting in amperes. 





COOLING FAN is the only moving part. Th 
new welder is extremely silent when compared 
with the motor-generator type. 


losses are over 80 percent les 


is, REACTOR COILS are in the 
These coils control 
Also, the no-load voltage of 70 volts. 


secondary circuit of the transformer 
the output current but do not affect open-circuit 
In a conventional machine, current is increased 


by raising voltage. Open circuit voltage may be as high as 115 volts 
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REDESIGN S 


Sealed 
Drive Unit 
Powers 


Automatic 


Washer 


The General Electric Company is in 
production on a new version of their 
automatic washer. While perform- 
ance and capacity of the new machine 
equals that of the previously intro- 
duced Deluxe model, its price is $70 
less. Simplified control devices and 


the use of powdered metal pressings 





for many parts contribute to the re- 


duced cost. Feature of the G.E. WASHER CAPACITY is 9 Ib of dry clothes Although machine 
washer is a sealed unit which powers speed spin for water extraction, it does not require bolting down 


wes high 
All gears 
both agitator action and high speed used in drive mechanism are of copper-impregnated sintered iron construction 

a levice holds — 197 €conomy reasons The largest of these pressed gears has about 3} in 
T A new — € diameter. Sealed power unit contains drive motor, gear reduction for agitator 
action and a hydraulically operated clutch for the high speed spin. Connection 
to all external controls is through a 4 prong connector on the motor shell! 


unit rigid during agitation but al- 


lows it to tip freely during spin. 






"n 





^— 9 


Drive unit ond 
spin basket 





Apron and cover assembly 





THREE MAJOR COMPONENTS make up the washer trical harness and drain pump. This sub-unit construction 
The tub acts as chassis for the inlet water valve system facilitates factory assembly and field service. In a com 
the control and starting relay; water level control; ele pleted washer, unit can be changed in about 8 minutes 
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_Activator 


Drive tube shaft 
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clutch 


Activator 
clutch 


Oil levei 


Spun over cover 
Co// on 


molded 









bobbin, 


a eere 
DSA AA SAAS SY 


JOO’! gear reduction 


TIMING MOTOR is of the permanet magnet rotor type 
It provides an extremely high torque (15 in.-oz) at rated 
speed. This is of a new flat construction designed to save 
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SINCE OIL PRESSURE is available for lubrica- 
tion and cooling, a bellows type clutch shifter is 
used for changing from agitation to spin This 
has the advantage of positive disengagement when 
the motor is stopped. Spin is initiated by energiz- 
ing the solenoid valve at the bottom. With the 
plunger closed, oil is forced up the motor shaft 
into the bellows which expands and engages the 
clutch cones. At the same time, the brake (outer 
cones) is lifted off allowing the gear case to 
accelerate freely. The drive tube carries the wash- 
ing basket and is connected to the rotating clutch 
through the gear case. In the sketch, at the left, 
the spin conditions are shown on the left and 
agitation conditions on the right 





CLAMP BAND has 3 radial arms supported at 
the ends by tension springs. When fully loaded, 
extension of these springs allows the arms to rest 
on 3 rubber pads. This provides rigidity for the 
wash cycle. At the start of spin, the loss of water 
from the basket raises the arms off the pads and 
allows basket to gyrate. To limit the maximum 
amplitude during unbalance, sliding friction was 
added to the elastic system. This ts in the form 


f 


of pads of molded brake lining rubbing on the 
sides of the radial arms 


Permanent Interlocking rotor 
magne? rotor pole pieces (soft iron) 
(300 rpm) 


Ole cas? case- 


EE 
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rings 
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Contr Motor cap » 


space 


to kee} 


drives 


The simple stamped gear case and housing help 


» the thickness of the unit to only 3 inch. Motor 


^ 


4 group of cams which control various operations 
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E so eg Ss kG WN S 
Selt-Aligning 
Precision. Bearings 
For Concrete Mixer 


Bearings for the rotor of the concrete mixer made by 
Desplaines Concrete Products Company are several feet 
apart. Loads are heavy, and the bearings are exposed to 
dirt and severe corrosive conditions in service. These 
conditions necessitated the use of sealed bearings, and 


WHEEL GUARD of this portable "Multi-Vane" grinder 


is now made up of steel stampings: The redesigned 8 in. 


guard is as much as 75 percent lighter in weight than cast 
or fabricated guard is manufactured by 
Morrison Cleveland. Both fabricated 
and cast guards had been used previously. These added 


considerably to the weight of the portable grinder. They 


guards. The 
Products In ot 


112 


LOWER ces EL MEL 


preferably self-aligning units, since the housing is con- 
structed of plate steel and accurate alignment of the 
journals would add to the cost of manufacture and as- 
sembly. Precision ball bearings made by the Stephens- 
Adamson Mfg. Company were used. These bearings are 
self-aligning without distortion or loss of effectiveness 
of the seal. Manufacturing tolerances are less than would 
have been required with standard bearings, and costs 
are proportionately less. Here is a case where the 
designer's knowledge of what the vendor has to offer in 
the way of components, increases the value of the 
production dollar. Without this knowledge, the cost of 


this product would surely be greater. 


were more expensive as well. Savings in costs of the 
drawn steel guards range up to 35 percent over those 
made by other methods. The uniform symmetrical design 
of the stamped hood also improved the appearance of the 
product. In the photograph above, the stamped guard is 
assembled on grinder. Former cast and fabricated guards 
are shown at the right. 
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minimum. 


Insulator 
housing 


OCTOBER is C month for all McGraw 
Hill magazines—C in this case stand- 


ing for cost. American Machinist, 
Power, The Operating Engineer, 


Chemical Engineering, and each of the 
others is devoting extra space to the 
subject of designing, building, and 


operating products and equipment 
more economically and more effec- 


tively. Although the entire June issue 
of PRODUCT ENGINEERING was given 
over to Designing for Lower Costs, 
the editors plan to follow through on 
the subject, each month bringing to- 
gether some of the outstanding meth- 
ods being applied by design engineers 
throughout the country 
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One factor that keeps parts suppliers on the alert is 
competition from other manufacturers who use differ- 
Stamping and forming 
specialists, for example, are constantly on the lookout 
for parts that can be produced more economically on 
a stamping and drawing press than on any other piece 
of equipment. Taking advantage of such competition 
will enable designers to keep product costs at the 
These three case studies from the files of 
the Worcester Pressed Steel Company prove the point. 
In each case, only minor design modifications were 
required. However, sometimes the resulting savings 
would justify even major design changes. 
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Random Notes on Cost Reduction 


RUMOR HAS IT that two of the big 
three automotive manufacturers have 
experimental cars equipped with fluid 
magnetic clutches on the proving 
grounds. If successful, the units prob- 
ably would be less costly to manufac- 
ture than automatic transmissions of 
the hydrodynamic torque converter 
type, but indications are that sealing 
of the units and proper segregation 
of the magnetic particles may prove 
to be obstacles in such large-size 
units. 


ONE OF THI EXPENSIVE MET- 
ALS that could be used for sheet, 
stampings, and forgings is in the 


MOST 


Previously the roller was machined 
bar stock and then each individual guide slot 
was precision milled separately 
formed from .050 inch gage AISI 1010 steel in 3 opera 
tions: Blank and cup, forms slots, and trim-pierce 
savings per machine are considerable since 350 of the rollers 
are required for each shaft; and furthermore, the weight 
luced approximately 82 percent 


























BIG SAVINGS in cost and in production time were achieved 
by redesigning this Godet roller for a nylon spinning ma 


from the solid 
of which there 
Now, the unit is 


The 


INSULATOR HOUSING (formerly 
a casting) and cutter bar (formerly 
machined from 4 inch stock) are now 
made by press operations. The rea 
son for converting the insulator hous 
ing was to cut weight and cost, and 
to obtain a body that would not frac 
ture. The cost was the primary con- 
sideration on the cutter bar because 
the teeth were all milled, the holes 
drilled, and the surface indentations 
(on the reverse side) were tediously 
end-milled all around. On the Pre- 
steel part, all teeth are press-cut and 
trimmed, holes are pierced, and de- 
pressions and flat surfaces are coined 






news: Titanium. Although the cost 
may approach $200 per p for 
pure titanium sheet—according to one 
company engaged in fundamental re- 
search on the problem—both private 
concerns and the government are 
spending considerable time and money 
to investigate properties, methods of 
production and fabrication, and po 
tential applications. One big advan- 
tage is the high strength-to-weight 
ratio of the material which is said to 
be higher than any other competing 
metal. Interest is centered on pure 
titanium and on titanium alloys. At 
this stage, the latter materials appear 
to have excellent possibilities. 
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Fig. 1—(Left) Oil well pumping jack frame failure 


(Right) Layout of pumping jack frame showing location of failure. 


Further failures were prevented by making photoelastic study of frame stresses 
Lower arrow shows original direction of applied dynamic load; 


upper arrow shows line of action for load that eliminated bending stresses, leaving only normal tension or compression. 


Analyzing Mechanical Failures 


Common sense analysis and latest equipment for testing materials 
are biggest factors in changing mechanical failure information 
into basis for sound future practice in mechanical part design. 


KENNETH N. MILLS 


Assistant Chief Mechanical Engineer 
Emsco Derrick & Equipment Company 


nating the usual causes for fretting 


Although fatigue is the most com 
mon type of failure, and it is generally 
recognized after the part has tailed, its 


FINAL MECHANICAL FAILURE ts the re basic causes are often overlooked in 
| the original design. While points of 


annot always be 


ilt of onc or morc adversc conditions 
characteri stress 


While all mechanical. failu 


which leaves its oncentration 


visualized and eliminated, they can be 
kept at a minimum if the stress distri 


Du on in 


are not within the direct control of 


majority arc the original design is care 
One of the 
ble 4 


nethods for ocating 


analysis and lassif tion fully analyzed best 
rpretation of I 


points ot 


stress 
designer studic acl ire oncentration is qualitative photoelasti 


ess analysis. 


and discovers haracter s 
istic. marks, causes can 

and avoided in the f 

ommon 


At one t 


Photoelastic Analysis 
Photoelastic studies of 
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Iton in ali Dası 


The most stress distri 


types of connections 
ige for evalu 

increase his 

possil tre oncentrat 


Quali 


omplete machine e'e 


photoc lasti 
lysis of 
} 

in DC 


used to check the accur 


imptions made in design calcu 


lations and. will locate points of stress 


1in these parts. After the 


f 


t 1 1 ] 
s Of possibi 


əy photoclasti 
with brittle 
€s Of stress in 


ined with strain 


pA s 
lined | 


designing the 
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pumping jack frame shown in Fig. | 
the failure shown would not have 
occured Additional failures were 
prevented by applying results of photo- 
elastic stress analysis. The general lay- 
out, loading and location of this failure 
is shown in Fig. 1. In service, the 
frame was subjected to a dynamic load 
in the direction indicated by the lower 
arrow 

The results of a photoelastic stress 
analysis of this frame are shown in 
Fig. 2, left. The frame members pro- 
ject a series of bands indicating they 
are subjected 


addition to 


to bending stresses in 
tension or compression 
The result of mov 
ing the load application point to the 
intersection of the neutral axis of leg- 
members, as represented by upper 
arrow in Fig. 1, is shown in Fig. 2, 
right. Bands that would indicate bend 


ing do not 


normally existing 


therefore le 
only to 

Since 
ing stresses avoided by moving 
the point of load application, 


and 
members are subjected 


exist, E 
pure 
tension or compression bend 
werc 
total 
I materially 
and failures were prevented 
without increasin 


meml 


stress in all was 


reduced 
member sizes 
A typical example of a failure due 
to excessive local stiffness is shown in 
3. This failure occurred in the 
of a walking beam used on an 

'mping unit. In 


beam carries a large dynamic 


this ma- 


is subjected to moderate im- 
Failure 
y the vertical 


in this beam was 
stiffener b en 
the two flanges of the beam. The stif- 


fener was located at the point of maxi- 
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Fig. 2—Photoelastic studies on plastic model of pumping jack frame. Left, original 
application of load; right, load application that introduces least stresses in leg members 
Bands shown on legs at left indicate bending stresses; at right, pure compression 


Fig. 3—Oil well pumping unit walking 
beam that failed because of a stiffener that 
restrained the tension flange 


Fig. 4—Action of tension flange when an Fig. 5—Design of stiffener that can be used with dynamically load I-beams. It is 
I-beam is acted upon by a bending load applied under a pre-compression load and is not welded to tension flange 


ind the toy cams without 

tension. Sin points Of stress concentration i 
not restrain the tension flange 

stiffener design shown 


pre compressi Oad al 


not welded to the tension flang 
As welding offers a method for prí 
+} 
hil 
ining 
If sion fl i m elements is increasing If 
strained from defle E the maximum advantages of welding 


position of maximum be gained, relative abilities of 
additional bending various types of welded connections to 
ed into the tension withstand dynamic loads l 
stiffener These known. / eat is used in 
because the metallurgical and thermal 


ljacent to the ind contraction consid 
flexing volved, and if not given 


pi 
1! 


y thi tion can cause weld failures 
welding, the metallur 


iust not arise until carbon content of steel where weldment to | biected 
loading. Stiffen being welded reaches a critical val } 


stresses in C 


to dynamically loaded Steels with carbon and manganese lly if the parts are pre- 
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Fig. 6—Photoelastic studies show riveted joint types are not 
too successful when applied to welding. 


heated. They must be held at the pr 
heat temperature during welding and 
then Weldments com 
posed of steels with sub 
of carbon should be 
temperature stress 


slow-cooled 
ritical amounts 
given a high 
lieve after weld 
ing to remove the 1 | 


stresses induced by 
welding and to obtain increased ductil 
ity at the zone of fusion 
If a weldment is subjected to dy 
mic loads, the design of all welde 


joints and maintenance of good weld 





ing pri important. All we 
must ymplete penetration. They 
must e ‘under or excessivel 
reinf ill of these weld defe 
are stress raisers and can cause fatig 


failures in the welded connections. It 
maxin I 
welded constru 


tion, the 
not think in terms of joint designs used 





designer must 





in bolted and riveted construction 
These joints require excess material and 
usually introduce points of stress con 
entration. 

The lap type joint is a typical ex 


ample of a riveted connection that is 
commonly used as a welded joint. It is 
popular becaus has double weld 
and is assu: 


imed to be stronger than a 





S 


Left, lap joint with 
convex weld beads has stress concentration points at toes of 


butt welded joint with only one weld 
A photoelastic analysis of this type 
welded joint with convex weld beads is 
shown in Fig. 6, left. There is a crowd- 
ing of the bands at toes of the welds 
indicating points of stress concentra- 
tion. Also, it will be noted that bands 
exist in the parent material indicating 
that it is subjected to bending stresses 
in addition to tensile stresses induced 
by the applied load. Stress concentra- 
tion caused by the shape of the weld 
eads can be reduced by using concave 


d beads, as shown in Fig. 6, mid- 
cannot be 


but the bending stresses 
eliminated, because the neutral axis of 
th 1embers are not in line 





ne two n 


The neutral axis of the members can 
be placed in line, if a joggled type joint 
1, but the bending stresses are not 
minated with this type joint because 
they are transferred to the offset sec- 
tion. A photoelastic analysis of this 
type joint is shown in Fig. 6, right 
The butt weld with complete penetra 
tion represents the most efficient con 
nection for joining two plates in the 
same plane, because it does not intro 
luce points of stress concentration or 
bending stress caused by eccentric load 


Is use 
] 
Ci 


-— 


welds; middle, concave weld beads avoid stress concentrations 
but do not eliminate bending stresses; right, bending stresses 
appear in joggle when lining up neutral axis. 


ing. Also, it requires the minimum 
amount of welding time and material 

Another common type of welded 
connection is the tee joint. A photo 
elastic analysis of a tee joint with con 
vex beads and incomplete penetration 
subjected to a tensile load is shown in 
Fig. 7, left. There is a concentration 
of bands at the toe of the fillet and at 
the root of the weld indicating points 
of stress concentration. A photoelastic 
analysis of a similar weld with concave 
weld beads is shown in Fig right 
It will be noted that stress intensity 
at the toe of the weld has been materi 
ally reduced, while stress concentration 
at the root of the weld is virtually un 
effected. Stress concentration at the 
root of the weld can be eliminated by 
using a welding procedure which will 
give complete penetration 

Stress raisers can be created by proc 
essing errors such as rough machined 
surfaces, die marks, grinding cracks 
etc. The roller chain link shown 
in Fig. 8 failed because of stress con 
centration at a notch formed on the 
inside of the side bars during the bend 
ing operation. The nature of stress 
distribution in this side bar was as 





Fig. 8—Roller chain link that failed because of a notch formed 


during bending operation 


116 


Addition of a small radius prevented 
failure by relieving stress concentration at this point 


concentrations. 


Propuct 


Fig. 9—Photoelastic study of chain link side bar (top) as failure 
occurred. Same bar (bottom) with radius added prevents stress 
Note the bands concentrated at the notch. 
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tension equals or exceeds the applied 
load. Since the endurance limit is a 
function of the range of stress and in- 
creases as the range of stress ap 
proaches zero, ability of a bolt to resist 
fatigue failure is increased as initial 
tension is increased The effect of 
initial bolt tension and member stiff- 
ness on stress range is analyzed mathe 
matically below 


Ka = Bolt stifness, lb per in 
K,, = Material stiffness, Ib per in 
Bolt deflection caused by initial 











load, in 
Material deflection caused by initial 
load, in 
i A Bolt stretch caused by applied 
a Fig Tee joint with concave weld beads (right) is better than with convex beads load, 1 
(left). Complete penetration of weld would virtually eliminate stress concentration F; Initial bolt tension, It 
at the root of the weld I Increased bolt tension, Ib 
il Applied load, ll 
/ Á Á 
shown in the photoelastic analysis in This also reduces stress concentratiot 
? iind c e | (D nr l y 
Fig. 9, top. Bands are concentra ed at the last thread. Degree of stress cor Assume load W” is applied producing a 
iround the notch, indicating a point of entration at the last thread can als olt stretch A, then 
high stress intensity. Result of adding be reduced by stress guiding grooves 7 4 
£ E B! A i / A é 
a small radius at the point of stress con is shown on the right hand end of the i a j g K^ 
centration is shown in Fig. 9, bottom screw thread shown in Fig. 10. This r os ; — 
+ ell h sadi dics audeo à Á 
It will be noted that the point of stress photoelastic model is loaded in « \s A K 
oncentration was prevented by adding entric tension and also illustrates the K= H Kod 
' > le 3 
he fillet eneficial effects gained from thread li E da ACE A S 
- Es un out as produced by the throat of a 
Failure in Threaded Members i ! T 1 li 
hrea die. The stud shown in Fig , 
Most common machine € ents to 11 had ground threads with no run out i Ks + Km 
fail in fatigue are threaded members ind it failed at the last thread because 
such as bolts, cap screws and studs. of the high degree of stress concentra As the increased | ension = AK, 
Screw thread failures are influenced by tion created by this al rupt change in WK ii 
rigidity of the bolted members, relative section. Stress guiding grooves or a f ECL 1 K. 
rigidities of the bolts and the bolted — gradual thread run out would have UE 
nembers and the degree bolt tightness prevented this failure 
| If the bolted members lack rigidity and If members joined by bolts are rigid From the above equation it can be 
: r > 5 hab 146 ohe aniisi hel de 
leflect under load, load will be ap ind in intimate contact, initial bolt seen that if the ini E bol n" 
plied o the bolt eccentrically Eccen nsion has a material effect on the equals the applied load, the bolt stress 
ric loading will induce bending nature of stresses induced into the bolt fange approaches zero as the membe 
stresses in the bolt in addition to tensile by a dynamic load. If the initial bol stiffness approaches infinity Since 
stresses caused by the applic 1 load tension is just sufficient to bring th gaskets, shims and washers all increase 
thus increasing the total stress in the surfaces into contact and the connection €lasticity of bolted connections, they 
olt is subjected to an alternating load. the increase the range of bolt stress and 
Ability of a threaded member to al bolt stress range will be from zero to should be avoided in bolted conne 
rb energy can be increased by redu | maximum. As initial bolt tension i tions that are to be subjected to dyna 
ng the area of the unthreaded section increased, stress range decreases until i nic loads 
to that of the root area of S »nri f hen t initial ho : hai 
hat of the root area of the threads ches zero when the initial he Bearing Failure Analvsis 


Some of the most difficult failures to 
analyze occur in anti-friction bearings 
As the basic capacities of all anti-fri 
tion bearings are based on stressing the 
material to a level in excess of the en 
durance limit, normal bearing failures 
will be evidenced by surface fatigue 
failures. Since the more common types 
of premature failure cause surface 
fatigue failure, they are difficult to dis 
tinguish from normal bearing failures 
However, the nature and location of 
the bearing surface that has failed in 
fatigue can be used to determine the 
cause of a premature anti-friction bear 
ing failure 





Fig. 10—Photoelastic model of screw — Fig. 11— This stud failed at last thread A straight roller bearing that has 
thread showing beneficial effects of stress because of high degree of stress concen failed in normal fatigue will have its 
guiding grooves and thread run out tration created by abrupt change race ways spalled across their entire 
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face as shown in Fig. 12. This type 
of failure will only occur when the race 
ways are hardened to the proper value 
If they are too soft, the rolling surfaces 
will have the "fish scaled" appearance 


shown in Fig. 13. Since the character 


istic appearance of a normal anti-fric 
tion bearing failure is that of surface 
spalling, this information can be used 
to analyze the causes for some prema 





Fig. 12—A 
failed in 


roller 
fatigue 
ways spalled across entire face 


straight 
normal 


bearing that 


shows iss rac € 





Fig. 13 


ing surface 


Fish scale" appearance of roll 


caused by soft race wavs 





Fig. 14—Bearing race that failed through 
abrasive wear caused by badly oxidized 
lubricant. Water also causes failure 


ture bearing failures. If spalling is 
concentrated on one side of the rolling 
surface misalignment is indicated. 
Preloads can be imposed on a bear- 
ing assembly, either purposely or acci- 
dently Preloading is used to increase 
stability in some high speed guiding 
spindles and it has been introduced into 
some assemblies in an attempt to com 
pensate for housing flexibility. As 
preloading is normally encountered 
bearing applications where the bear 
ings are capable of carrying both radial 
and axial loads, it increases the ap plied 
bearing load and causes a reduction in 
bearing life. When preloading is 
introduced, the increased 
oad is lly considered in the bear 
If preload is accidently 
introduced, it will premature 
| preload does 


purposely 
ing selection 
cause 
hearing failures. If the 


not cause excessive deflections, the re- 

sulting bearing failure will have the 

haracteristic appearance of a normal 
| 


earing failure. If it 


deflection, it will 


luses excessive 






have the appearance 
of a failure caused by 
ing or shaft defle 

Radial type roller 
sed in applic 


pi 
loading because of the 
ontrolling 


+} 





excessive hous 
tion 
bearings are not 
requiring pre 
difficulty of 
amount of preloading and 
ic. difficulties involved in 
hearings in 


ations 


assemble ] 
condition 
bearing fits. are. too 


4 preloaded 
However, if the 


tight, a preloaded condition can be 
induced into a straight roller bearing 
application. In addition to causing 


excessive bearing loads, preloads on a 


radial type roller bearing can create 
extremely high lateral thrust loads 
These thrust loads will be established 


when the rolling elements and surfaces 


ire not absolutely free of tapers, and 


their magnitude will depend on the de 


gree of taper Magnitude of these 
forces can be sufficiently great to shift 
the location of bearing races and has 
forced bearing races thru the ends of 


bearing housings 
b 


These forces do not 
exist in bearing applications when the 
ring has the proper 


internal 


amount of 
learance because the rollers 
ire afforded an opportunity to re-align 
themselves in the unloaded zone 

One of the anti-friction 
bearing failures that may not resuit in 
surface fatigue failure of bearing ele 
ments is abrasive wear 


causes for 


Abrasive wear 
roduction of contamin 
ating elements into the lubricant 
elements may be acid from oil oxida 
tion, dirt, metal particles, water from 
condensation and other sources. Effects 
of acid and water on an anti-friction 
bearing are identical. Each forms 
abrasive oxides on the rolling surfaces 
of the bearing. These abrasive products 
will lap the bearing surface and in- 
internal bearing clearance. 


is caused by int 


These 


crease the 


Propuct 


This action will cause the bearing to 
become loose and it disrupts the distri- 
bution of load between the rolling ele- 
ments. Disruption of the load distri- 
bution between the rolling elements 
tends to increase the load per rolling 
element and decreases the life of the 
bearing. The bearing race shown in 
Fig. 14 failed through abrasive wear 
produced by a badly oxidized lubricant. 

The action of moisture or a corrosive 
lubricant on a bearing that is not rotat- 
ing is quite different than the action 
of a corrosive element on a rotating 
bearing. In stationary bearings the 
corrosive element will ‘only attack the 


parts that are in contact, and these 
points will be severely etched. Since 
these severely etched zones are below 


the level of the adjacent material they 
concentration 
life of the 


create 
and materially 
bearing 

If prope and shaft fits are 
not used in mounting anti-friction bear- 
ings, difficulty may be experienced with 
otation or both of the 
bearing races and the member carrying 
the race If this condition exists, it 
will member carrying the 
race. which tends to rotate, 
may 
the race to work out of position, if its 
lateral location is not established by 
position locks 

Rotation of a 


points of stress 


reduce the 


r housing 


between one 


cause the 
to wear at 


an excessive rate. It also cause 


bearing race on its 
mounting surface experienced 
when the load direction rotates or 
varies widely with respect to a fixed 
point on the bearing race and the race 
Is not a press fit on the mounting sur 
face. Race rotation will be experienced 
under 


will be 


these conditions because the race 


will act as an internal gear on its 
ounting surface if there ts any clear 
ance between the race and its mount 


ing surface. If the load direction is 
constant and the shaft rotates, the inner 
race should be a press fit on the shaft 


If the load direction is constant and 
the m" rotates, E outer race 
should be a press fit in the housing 


If the besten ap plicati ion is such that 
each of the above conditions exist at 
various times during the operating 
cycles or if the load direction varies 
and one race rotates, both races should 
be press fit 
While most 

caused by faulty 


machine failures are 
y y design or workman 
ship, some result from defective ma 
terials. The designer can, by working 
with the metallurgist, learn to recog 
nize readily failures due to metallurgi 
cal defects. He can then inspect in 
telligently each failure before turning 


it over for metallurgical examination 


The data accumulated by doing this 
usually leads to a reduced number of 
failures 
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BUCKLING 


Of Uniform and Stepped Columns—I 


€ Procedure for more accurate analysis of buckling than is obtained with hand- 
book formulas, with application to cylinder and piston-rod assemblies. 


9 Curves that facilitate finding the critical load when initial eccentricity 


and 


cross-section shape of the compression member are taken into account. 
@ Method for rapid determination of the length of a uniform cross-section bar that 


is equivalent in elastic behavior to a pin-jointed, 


HANDBOOK FORMULAS for the allow 


HI r } 
able stresses as a function of the slen 


derness ratio of compression members 
irc. based. on ass imptions covering 
such factors as initial eccentricity and 


A factor of safety 
is also included in these formulas, and 


onsiderable 


cross section shape 


they represent a com 


promise to make them suitable for a 
Formulas 
iseful for calcu 


tailored, but 


variety of buckling cases 
of this kind are very 
lations to which they žre 


many | bl 


ms require 


W here 


following pro 


Ll 
DUCK NNE 


pro 


closer investigation greater 
accuracy is required th 


edure is recommended 


1. Determine the critical load: that 


is, the load that first causes the ex 
treme fiber stress to reach the yield 
point, for the actual, or closely esti 
mated, conditions 


4 tor of 
al load to find 


working load 


Apply the proper fa safety 


o the criti 


the allow 
able 
3. Establish the maximum stress un- 
der the load and check 
whether it is within permissible limits 
failurc 


working 


to safeguard against fatigue 


Assumptions 


This investigation applies directly to 
pin-jointed bars; it is assumed that 
the characteristics of the cross section 
are such as to bring about the smallest 
critical load for buckling in a plane 
perpendicular to the axes of the pins 
For built-in columns or for the rela- 
tively rare cases where the stiffness 
characteristics favor buckling in a 
plane not perpendicular to the axes of 
the pins, the analysis has to be made 
for an adjusted length of the com 
pressive member. This adjusted length 
is to be taken as the distance between 
points of inflection of the elastic line, 
and the points of inflection must be 
treated as pin-joints. 

It is assumed that the pins are par- 
allel and remain parallel as the load 
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I5 app ied It 


from case to 


should be investigated 
case whether 
sumption holds, and if necessary, the 
pins should be strengthened. If ap- 
preciable pin deflection occurs, as may 
happen particularly overhung 
pins, serious secondary stresses may be 


this as 


with 


caused and lead to a reduction of the 
ritical load 


Symbols used in this article are 


I Axial m 
1 \rea of cr 


Partial area of cross section 


ment 


M inertia 


sS section 


S.M Section modulus 

r v1/4 Radius of gvration 
S. M.^4* Section Factor (Shape 
factor of cross section 
Length of column with uniform cross 
section 

I Length of stepped column 
Lengths X ndividual parts of 
stepped columns 
No-load eccentricit 'r initial 
eccentricity at center of uniform 
column 
No-load r initial) eccentricity at 


joint of stepped column. 





Fig. 1 
uniform cross-section. 


Buckling of a pin-jointed bar with 


-Ocroser, 1949 


single-step column. 





F.ccentr it center. of. column 
f npressive force P 
Initial eccentrk ratio 
F Compressive force 
P Fuler’s load for elastic buckling 
/ Modulus of elasticity 
c P/A Average compression stress 
ver cross section 
c Sum of average compression and 
bending stress xtreme hber 
stress 
7 PV 4 Stress under Euler’s load 
for elastic buckling 
o Yield point stress. 
I Factor of safet 
x Rectangular coordinates (see Fig. 8 
Critical Load of Bars 


With Arbitrary, but Constant 
Cross Section 


Consider a compressive force P act 
ing on a pin-jointed bar whose axis 
represents Fig. 1 
Due to the action of the compressive 
force, the initial 
enter is increased to f 
of the bar is again The 
bendiag moment at the center is Pf, 
and the bar is in equilibrium when the 
deflection 


a slight sine curve 


eccentricity e at the 
the new axis 
a sine curve 


at the center caused by the 


moments along the bar is 


equal to f e. This deflection is 
(sh) | 


from which 


bending 


P 2 


pe ri 


The deflection f becomes theoreti 
cally infinite when 

Tli à 

P i P, 3) 


P, is the well known Euler load for 
elastic buckling. 
Eq (2) can be rewritten as 


f , P, 4 
P.-P 


where the factor P, (P, P) is com 
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Figs. 2-7—These curves enable the rapid determination of c, the average compression stress over the cross section, for various 
l/r (slenderness ratios) and »/z (eccentricity-shape factors) ratios, and extreme fiber stresses. E equal 29,600,000 Ib per sq inch 
monly referred to as the magnification The section modulus can be ex- terms of the length of the bar, that is 
factor for initial deflections. This pressed as 9 
magnification factor can be expressed S.M f 
À t - M. = Azr 1 
a , in terms of the average compression Combining Eqs (8) and (9), the 
Stress e P/A and the Euler stress where A is the area of cross section, total stress at the extreme fiber can be 
ú = F/A m E/(l/r) r the radius of gyration, and a expressed as 
numerical factor depending on the -— 
«gl m n ^ 
Oe . shape of the cross section. The value Tot = O (: T a ( )) - 
e«— 0 of the factor z for several cross sec- EUR MESES 
ti : Table Gk. a ; G 
" i tions is shown in Table 1. Substitu The curves of Figs. 2 to 7. inclusive, 
tor tr tt treme y quat 7 t (6 a 
[ " yo ua aparece EL (/) im equation ) show the relations between o and 
»e t ut 'e m- F 
fiber is the sum of the average com eads to a» for a wide range of n/z and l/r 
pression stress o and the bending values 
stress Pf 8 M a 1+ e 9e x ` 1 1 
— Trot = G ae The bar is critically loaded when 
z . 3 ) 
the maximum fiber stress reaches the 
Tiot = , (- ' ) é In most cases, the initial eccentricity yield point stress, that is 
S.M , , e at the center of the bar is stated in Tiot = Typ 11) 
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the bars is thus established as load P the conditions as to deflection, 
slope, and bending moment at point 


Ihe critical load is found as 





; T 
Pe fe - I 14 I, are identical for both bars. It 
where e is determined by Eqs (10) \ l would, therefore, not make any differ 
and (11), or curves of Figs. 2 to 7 , ; ence in the behavior of section TB, 
When both bars are subjected to the of the first bar, if its section TC, 
The Critical Load same compressive force P, their de- was replaced by section TC, of the 
Of Stepped Columns flections at the center increase from second bar. The critical load of the 
Equivalent uniform columns are e the initial values e, and e, to the stepped bar B,TC, is exactly the same 
uival L 1 umns ar S ! x , 
tablished mathematically and their crit values f, and fs, respectively, whereby as the one for the two original bars 
ai? ^ & Al IMALI i " t Li IA py» : E 
ical loads calculated by the method  ' from Eq 4) Similar considerations hold for the 
Le AG & 4 LULi 4 i € ait vu > * . ^ 
b disssdiiad Sa al f k stepped bar B.TC,. Hence a bar of 
just described in the case of columns f f P, | t i i I f 
f ~ 5 th J, 3 rtia fy, ) a bar o 
consisting of two parts with different P, p l engt 1 1 er inc a $ r i r€ 
cross section. Fie. 84 Ihe junction length /, and inertia 7.) hàs the same 
" ae end 2d —_ f Hn Euler load for elastic buckling as the 
petween the two parts is assumed as The axes of both bars are still sine TY B.T i B TC 
, oun . a 1 renpe Dar m ( An do 
stiff. The elastic lines of the two irves and the deflection at any point ^ p T bl -s h ) I 
: practical probler eth j 
parts are again taken as sine curves in be ca ated from the deflection , 4n practical Provlems, tne iengiuns 
d diac batien the tùs. sid hea + th me b, and c» (or c, and ba) of the in 
at their juncti e two sin s at the center 1 2 1 2 
} i . à divi part d their respective 
must be tangent to each other and Now assume that before any load vidual parts and the espe 
their curvature must he inversely Di 0:03 a£ "Y : inertias 7, and J. are known, (Fig 
ICI irvature mus € inversely pro Is applied he second bar is moved so " 
| á 8B), and the equivalent length /, is to 
portional to the respective stiffness that its end points are in line with Dem hed 1 rn s ^ 
Assume two bars of length ind the end points. of the first bar, and follow — "Tr RR 
1 1 1 t 1 t i 
stiffness /, and / an initial dc that the two bar axes are tangent to IOHOWS 
flection of tc sinc rve axes e, and each other at point Lu ig 8B. Then, Eat ATIONS FOR First Bar 
€», respectively Fig. 8A, and require f a compressive force P is applied, , | 
: EE : t 
that they have the same Euler load the deflection of both bars increases m— 
for clastic buckling by magnification factor P,/(P, — P), P, T 
T LI and the two axes still have a com- P,— P 
P, Y ; l mon point T,. Furthermore, they are 
still tangent to each other at point ivi BM. ) 7 QU 
The relation between the lengths of 7 It is thus realized that for any roe 





* 
* 
(A) Individual bors with (B) Arrangement of (C) Stepped columns 
equal Euler load individual bars 
for tangency and 
common line of force 
Fig. 8—Sketches showing nomenclature and loading for developing equations used to determine critical load of stepped columns 
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At Point T, 


EQUATIONS FOR SECOND BAR 


General 


at Point 


bijte 


l 

p 
A= Pj 

P x 
P P Es 
The condition for a common 
it point l. 1s expressc 1 by 

at 7 


or 


This transcendental equation has 
been solved for a number of cases, 
and the results are presented in the 
curves of Fig. 9. For convenience, it 
is assumed that /, I, but imposing 
this condition in no way restricts the 
validity of the solution (24) 

The initial eccentricity of the 
stepped column is first to be figured 
in inches (generally as a percentage 
of the total length), and then the 
initial eccentricity ratio » to be intro 
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Fig. 9—Curves for determination of /,, the length of a uniform cross-section column 


equivalent in action to a stepped column of length L. These curves represent solutions 


of the transcendental equation (24), thus simplifying buckling calculations 


luced into the calculations has to be 
ased on the length of the equivalent 
xar (Eq 9). Therefore, » is generall 
greater than the percentage of initial 
eccentricity of a stepped column, and 


} 
i 


this procedure is somewhat on the 
safe side. When warranted, greater 
accuracy is obtained by making the 
initial end slope of the equivalent 
ir equal to the end slope of part 4, 
of the stepped column 


The initial eccentricity at the joint 


Ihe maximum fiber stress of a 
stepped column may occur in either 
part. Unless it is obvious which has 
the higher stress, both parts should 
be checked. The two cases are treated 
as follows 


a) If the part with the smaller 
stiffness 7, is shorter than half the 
equivalent length /,, that is 


) ) 


it has to be checked at the joint. In 
this case, e; is to replace e in formulas 
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8, 9, and 10, and Figs. 2 to 7 are 
to be used accordingly. The part with 
the greater stiffness is to be checked 
for the full initial eccentricity 


b) If the length of the part with 
the smaller stiffness /, is equal or 
greater than half the length of the 


equivalent bar, that is 


, 7) 


it has to be checked for the full initial 
eccentricity. The part of greater stiff- 
ness J, is then to be checked for the 
joint, using the initial eccentricity at 
the joint e,. In this instance, it will 
generally be found that the part with 
the smaller stiffness is stressed higher 


Final part of this discussion will 
appear in the November number 
The method described above is ap 
plied to various buckling problems 
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Flow Diagrams for Several 





GLOBE VALVES are primarily for throttling 











and close regulation of tow Tight closure is 
possible. This type of valve is suitable for 
frequent opening and closing. Because of 
their high pressure drop, even when wid 
open, they should not be used where unre 
rict flow is desired. Globe valves are 
uitable for regulating liquids or gases. The 
occasional presence nall amounts of sus 
pended matter can be tolerated. Where ex 
tremely close regulation of flow is required 
the needle valy tvpe of el ilve may 
X sed 
ANGLE VALVES are designed to combine the 
valving action of a g alve with the change 














Angle Valve Angle Type Needle Valve Gote Valve 
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Types of Valves ai PER 





gases and liquids without suspended foreign 
matter. Suspended foreign matter would tend 
to lodge on seats and cause damage during 
closing of valve 


CHECK VALVES prevent reversal of flow 
through a line. They are used as safety equip- 
ment "r pumps or to prevent drainage 
of stored liquids. In the swing check valve, 
flow in the desired direction swings the disk 
up to open the valve. Flow in the wrong direc- 
tion swings the disk down to close the valve 
In the ball check valve, flow in the desired 
direction lifts the ball to open the valve, and 
flow in the wrong direction forces the ball into 
a position closing the valve 





Ball Check Volve 
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TANK VALVES are designed to control : 
liquids in tanks. The flow through a raised : 
disk type tank valve is greater than that : 
through a flush type tank valve of the same : 
size. However, agitators or other mechanisms : 
in the tank might damage or be damaged by : 
an open raised disk type tank valve. To over- : 
come this difficulty, the flush type valve, in : 
which the disk is pulled into the valve body : 
can be used : 
i 

i 

$ 

; 

: 

i 

i 

. 

: 

: 

$ 

i 

: 

: 

: 

i 

i 

i 
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THE Y VALVE is a compromise between the 
gate valve and the globe valve. The low pres- 
sure drop advantage of the gate valve is com- 
bined with the tight closure and suitability for 
frequent opening and closing of the globe 
valve. Y valves may be used for throttling 
purposes or for close regulation of the flow 





Swing Check Valve 





Raised Disk Tank Valve Flush Type Tank Valve 
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Mechanical 





Computing Mechanisms—IlI 


Continuing the analysis of analog mechanisms to perform mathe- 
matical operations. Multiplication, division, integration. and 
differentiation devices and their operation are compared. 


ROBERT R. REID and DU RAY E. STROMBACK 


Research Engineers, The Franklis 


THE SIMPLEST MULTIPLICATION to 
mechanize is multiplication of a vari- 
able by a constant. That i5, ; Cx, 
which may be done by à gear ratio 
equal to the required c for rotary vari- 
ables, or by a simple lever system for 
straight line motion 

The problem of multiplying two 
variables is more complex. The form 
of this equation is x) w. Four 
possible means ot solving this equa 
tion are: similar triangles method, 
logarithmic method,  slide-link and 
slide multiplier. A mechanism based 
on the principle of similar triangles 
is pictured in Fig. 8(A). In this, the 
lengths x and y are proportional to 
input quantities and the length a is 
fixed, as it was for the mechanism 
shown in Fig. 5(D) Propucr ENGI- 
NEERING, Sept. 1949. From Fig. 
8(A), 


X a 


This mechanism provides a theo- 
retically exact solution to the problem 
of multiplying two variables and may 
be constructed to permit both vari- 
ables to change algebraic sign. Care 
should be taken to prevent the mech- 
anism from reaching a self-locking 
condition. The guides should be de- 
signed to prevent cocking of the 
links, which would introduce exces 
sive friction; and the construction 
should be such that when the linkage 
is transmitting load there will be no 
spreading of the slide 

The pins can be replaced by small 
ball bearings, and theoretically the 
ball bearing will not roll because 
the slide is touching the bearing at 
two points. But in actual construction 
there is always some clearance, and 
the ball bearing tends to roll rather 
than slide 

The space requirements for this 
type of multiplier are relatively large 
in two dimensions 


Logarithmic Method 


A second, theoretically exact 
method for multiplying is to add 
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the logarithms of each input variable 
The log is taken from a cam; the ro- 
tational input represents x and y, 
and the motions of the two followers 
(log x) and (log y) respectively. 
Adding these two functions bv one 
of the methods previously described 
(the slide type, Fig. 7(D), is usually 
most appropriate), gives the output 


log + (log log 


and the output of the differential, 
log xj, actuates an antilog cam. The 
motion of the cam follower, Fig 
$(B), represents the value of the an 
swer (x)). 

This method has several disadvan- 
tages. Neither variable may be per. 
mitted to reach zero or negative val- 
ues, or even to approach zero, since 
the log of zero is indeterminate 
Trouble will ensue if the value of the 
variable becomes less than 1.0, since 
beyond this point the log becomes 
negative. If such a condition is un 
avoidable, the method still may be 
used in the design if both sides of 
the equation can be multiplied by a 
factor so chosen as to make the mini- 
mum value of the variables always 
greater than 1.0. For example, to 
multiply w equals xy where 


l < <SandO0O 5 <x<3 


if both sides are multiplied by 3 


log 3 + log u log 3x + log y 
and the cam becomes actually a log 3x 
cam. The answer taken from the anti- 
log cam is clearly 3:0; but this may be 
accounted for in choosing the scale 
factor of u 


Approximate Method of 
Multiplication 


The mechanism shown in Fig. 
8(C) is a simple form of an approx- 
imate multiplier. It may be con- 
structed from a minimum number of 
parts, and it finds use in light service 
and where a limited known error is 
acceptable. This device mechanizes the 
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equation 4 xy, where x is the 
radius of the input arm and y is the 
input angle 

The slot in the rotating input arm 
is a circular arc of radius L about the 
point (x) o) on the output slide. 
This position of the input arm is 
taken as ) at this position the 
variable x may take on all values 
within its range without affecting the 
output. The pivot point of the ro- 
tating arm is chosen as x 0; simi- 
larly, at this point y may take on all 
values without affecting the result. A 
layout is required to determine the 
magnitude of errors inherent in any 
given mechanism of this type 

This multiplier has the disadvan- 
tage of requiring considerable space 
in two directions for reasonable ac- 
curacy; it has the advantage of simple 
construction 

Ancther type of linkage which may 
be used for multiplication is shown 
in Fig. 8(D). It is somewhat like 
a similar triangle multiplier except 
that two of the slides have been re- 
placed by rotary motions. It has the 
disadvantage of having one of the 
three scales non-linear. However, the 
designer may choose which scale is 
to be non-linear. Also in Fig. 8(D) 
an equation is given that shows the 
trigonometric relations between the 
variables used in determining the y 
scale 

For example, the linkage is to 
mechanize the equation w equals xy, 
where the distance between pivots, c. 
is equal to 2.000 in. It is desired to 
find the distance y when variable y 
is equal to two units. Assume the 
scales of w and x have the same scale 
factor of 5 units per in. To find the 
distance y, for y equals 2 units, as- 
sume any value of w, x, that satisfies 
w equals 2x; for example, w equals 
10, x equals 5; then for 


10 units = 2.000 in 
x 5 units 1 000 in 
= 
1 000 
2 000 
2 000) — 
or vy = 0 750 in 2 units) 


Division 


While the mechanisms for multi- 


plication are capable of handling zero 


and negative values of the input vari- 








spring 


pinion 


xy output 
pinion 


Slot of rodius L, rodiol 


about xy = o (in position 
shown) 


£ 
c 
- es 
c-y 


Equation to determine 
scale 
Non- linear y 





Fig. 8—Multiplication mechanism based on different principles: (A) Similar triangles multiplier. 


(B) Logarithmic multiplier 
(C) Slide-link multiplier, approximate only. (D) Slide multiplier having one non-linear scale. 


able, the application of these mech- in a small overall scale factor in a should subtract the logs instead of 
anisms to division are limited by the computer of reasonable size. With adding them. In another method, with 
impossible condition of dividing by these limitations in mind, and with considerably less limitation, the re- 
g à zero and the impractical condition of careful consideration given to scale ciprocal of one input is computed and 


dividing by numbers close to zero. factors, and possible locking condi- 


multiplied by the other variable in 
The second condition produces very tions, sometimes it is possible to re- 


accordance with the equation 


large values in the answer and results verse a multiplying unit and use it for 1 


division. For example, consider a line t x 
diagram, Fig. 9, of a similar triangle 

multiplier. From the diagram it can The reciprocal function, generated 
be seen that, as x approac hes 0, w in- with a cam, experiences the same diffi- 
creases towards infinity, and when y culties of discontinuity at and close 
equals 0, x may vary at will without to zero. This time it results in a very 
affecting the answer, u steep cam rise which is sometimes 

It is possible also to use a log cam too steep for good camming action 

multiplier for division. The only Division may be performed by 





| change required is that the differential using a multiplier and a servo motor, 
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but this arrangement represents morc 
mechanism and still suffers from the 
inability to approach zero efficiently 
Referring to Fig. 10, a servo motor 
drives one input w to a multiplier; 
the other input to the multiplier is the 
quantity y. The multiplier answer 
yw is fed to a differential where the 
other variable x is subtracted from i 
that is, the output of the differential is 
yw — x. The follow-up control on 
the differential causes the servo motor 
to drive so that yu 
all times, or w equals x/) 
If y equals 0, the output from the 
multiplier is zero. If x has a finite 
value, the differential will give an 
error signal to the servo motor, but, 
regardless of the value of w fed into 
the multiplier, the output is zero. The 


equals O at 


Electrical contacts, 
which control servo 


Servo motor motor so that 


x 
wy-x*0 Or w* — 
y o y 


Fig. 10—Division mechanism using a 
multiplier and servo motor. This device, 
too, is limited by inability to approach 
zero efficiently 


signal will in effect attempt to drive 
the value of w to infinity, or until 
the mechanism drives to the limit 


stops 


Integration 


The classic two-disk integrator, pic 
tured in Fig. 11(A), consists of a 
smooth disk, A, rotated by an input 
variable ø, and another output disk, 


I 
B, perpendicular to, and spring-loaded 


against disk A. The edil displace 
ment of disk B from the center line 
of rotation of disk A is the input 
variable y. Assuming perfect non 
slipping contact between the rotations 
of the disks, and perfect slipping as 
disk B moves radially along disk A 
the arc y 48 on disk A equals the arc 
r dw on disk B 


Then 
à I 
dtu p 
f 
l f 
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‘Thrust beoring 








Fig. 11—Two types of integrators. (A) Two-disk integrator. (B) Ball-disk integrator, 
which overcomes some of the inherent difficuties in two-disk type. 


Differential 
A 





Fig. 12— Schematic representation of a zero offset mechanism for ball-disk integrators 
There is less tendency toward pitting in this design, but a loss of scale factor. 


The value of 1/r is known as the 
integrator constant 

The disadvantage of the two-disk 
integrator is that the output torque 
is limited by the frictional force de- 
veloped between the two disks. But, 
the force required to change the sec- 
ond variable y, is directly propor- 
tional to the frictional force between 
disks. The two requirements for good 
operation are opposed. 

This objection may be alleviated in 
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part by using the ball-disk integrator 
shown in Fig. 11(B). Replacing disk 
B by two balls (B) and a cylindrical 
roller (C) produces rolling action 
radially across the disk, though the 
basic principle remains the same 
Larger output torque may be ob- 
tained by increasing the spring force 
between roller, balls, and disk, with 
consideration given to a large radius 
thrust bearing to prevent cocking 
action of disk A. Note that con- 
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tinued operation at zero radius () 
equals 0) will result in pitting disk A 
at the center. By using a differential 
the pitting can be partially avoided. 
Fig. 12 shows a method whereby 
the point x equals 0 has been dis- 
placed a distance, A, from the center- 
line of the disk. With this method, 
the balls are rolling when the vari- 
able x is equal to zero, and there is 
less tendency toward pitting. How- 
ever, with this method the range of 
+x and —x are not equal. As seen 
from this figure, x may vary from —5 
to +20 units, There is also a loss of 
sale factor through the differential 
By using the equation 


d (xy) = x dy + aN 
or xy = Ju dy t F dX 


multiplication may be performed by 
using two integrators. Fig. 13 shows 
that the variables x and y must be 
fed to each integrator subsequent to 
which the output of both integrators 
is fed into a differential The output 
of the differential is the desired 
product 


Differentiation 


The general problem of differen 
tiating one variable with respect to 
another is solved by reversing an inte- 
grator, but unfortunately this does 
not yield a theoretically exact solution 
The method requires an additional 
mechanical differential. The mechan 


Differentiol 





Fig. 13—Showing how two integrators can be combined for 
multiplication. Differential output represents the product. 





Fig. 14—Differentiating can be done by driving a ball-disk Fig. 15 
integrator in reverse. An additional differential is required for 
theoretical accuracy, driving mechanically or through a servo. 
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ism is shown in Fig. 14. The required 
derivative is 

dy 

dx 
where w is the position of the ball 
carriage, x is the angular input to the 
disk, and y is the second input driv 
ing one side of the differential. The 
other side of the differential is driven 
by the output of the integrator, 
f w dx. The spider of the differential 
is made to i the ball carriage, 
either mechanically or through a servo 
system, so that w = & (y —f w dx) 
where & is the scale of w in terms of 
the inputs to the differential 

Rearranging 


y= wm fede 


and differentiating with respect to ^ 
dy 1 du 


dx k dx 


The error function of this differentia- 
tion may be expressed as 


l dw 
k dx 


This inherent error, a time function, 
will disappear only when dw/dx 
equals 0 or when the carriage does not 
move as x is changed, implying 
dy/dx equals 1. 

Theoretically dy/dx equals 1 will 
occur only after an infinite time. But 
it is possible to go in the direction 


Viscous” 
fluid 


tivity to slow rates. 


1949 


of decreasing error by increasing &, 
that is, by causing w to move rapidly 
for small changes of y. Generally the 
increasing of & is accomplished by a 
servo follow-up in the w link of the 
differentiator. Increasing the speed 
of response too greatly, however, may 
cause undesirable oscillation of the 
system. 

The preceding mechanism is the 
general form of differentiator, solving 
the general equation 


In many cases encountered in com- 
puter design it is necessary only to 
find 


that is, to differentiate with respect 
to time. This may be accomplished 
with a great deal less mechanism, 
since it amounts to building an ac- 
curate tachometer. The input to the 
device, y, is a shaft rotation, hence 
dy /dt is the speed of shaft rotation. 
The mechanism of Fig. 15 is a 
force-balance servo system making 
use of the principle that viscous drag 
forces are proportional to velocity 
The input quantity (y) drives a ser- 
rated drum closely fitted inside a 
housing, the housing being restrained 
from rotation by a spring. A viscous 
fluid is contained in the small clear- 
ance between housing and the drum, 


Contacts for controlling 
+ direction oft motor 
, 


y input shoft^ 


"Slide ond 
rack 





Viscous drag differentiator has the advantage of sensi- 
But, it may have several undesirable con- 
ditions, such as friction, hunting, or temperature effects. 








and transmits a viscous drag torque 
to the housing which is proportional 
to the drum velocity. The arm con- 
nected to the housing is captured be- 
tween electrical contacts; one end of 
the spring is attached to this arm, 
M hic h in effect remains stationa ary. 
The spring length is regulated by a 
servo motor controlled by the captur 
ing contacts. Any change in lon 
velocity causes the viscous torque to 
change; is made in the 
correct sense to cause the motor to 
adjust the spring length and balance 
the system 


and contact 


In this manner measure of the 
input shaft velocity is obtained as a 
position, either of the servo-motor 
shaft, or of the end of the spring it 
self. The spring rate should be ad- 
justable permitting accurate scale fac 
tor adjustments between input shaft 
velocity and output shaft position 

The great advantage of this dif- 
ferentiating system 1s its sensitivity to 
slow rates. With a fluid of high vis- 
cosity, small changes in rate of rota 
tion cause high torque responses in 
the system. The rates of rotation 
normally involved in mechanical com- 
putation are generally quite slow, par- 
ticularly if the quantity to be dif- 
ferentiated is the output of another 
computer unit 


Several undesirable conditions may 


occur in connection with this system: 
1. Friction—Non-viscous friction 
in the drag unit which is independent 


of velocity of rotation will induce 


errors in the mechanism; it may be 
minimized by antifriction bearings. Its 
effect is to offset the torque- velocity 
curve by the amount of the friction 
torque. This effect becomes less se- 
rious as the viscous torque develops 
and is increased so that the friction 
force is a smaller percentage. 
2. Hunting—This condition of 
rapid non-decaying oscillation may be 
found to some degree in any force- 
balance servo. It may be corrected or 
minimized by some form of damping, 
either friction, viscous or eddy cur- 
rent types 

3. Temperature Effects—The entire 
calibration of the viscous drag dif- 
ferentiator is dependent on a constant 
viscosity of the fluid. Since viscosity 
of the usual fluids is greatly affected 
by temperature changes, it is gen- 

rally necessary to provide a means 
for regulating the ambient tempera- 
ture of the device. Since commercial 
heater-thermostat combinations may 
give accuracies of +5-10 F, a dif- 
ferentiator of high accuracy may be 
further compensated within this range 
by making the housing of low 
thermal- -expansion metal such as invar, 
and the drum of aluminum. Then 
es temperature rises viscosity drops, 
lowering resultant torque; but at the 
same time the expansion of the alu- 
minum drum decreases the fluid gap, 
thereby increasing the torque to its 
original value. This type of com- 
pensation requires careful matching 
of temperature-viscosity and thermal 
expansion curves, both non-linear, and 


= 





Fig. 16—Approximate linkages are another method of mechanical computation. 
Tedious, accurate layout work is required to minimize Class B errors. 
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is therefore valid only over such short 
ranges as indicated above. 


Eddy-Current Differentiator 


A device may be designed in which 
eddy-currents produce a drag propor- 
tional to velocity of rotation, for ex- 
ample, the automobile speedometer. 
In one design a powerful stationary 
permanent magnet is surrounded by 
a rotating cup of a non-magnetic 
current-conducting material, such as 
aluminum or copper. As the conduct- 
ing material cuts the lines of flux, eddy 
currents are set up in direct propor- 
tion to the rate of cutting, producing 

1 drag torque linear with speed. 

The great disadvantage of this sys 
tem is that the high velocity required 
to produce torque, even with very 
powerful magnets, necessitates high 
gear ratios, with associated power loss 
The advantage of eddy-current drag 
is its relatively low variation with 
temperature, and in a unit which 
presents acute temperature-regulation 
problems, its use is often justified 


Approximate Linkages 


For completeness, another method 
of mechanical computation will be 
described briefly. (See “Computing 
Mechanisms and Linkages,” by A 
Svoboda, McGraw-Hill, 1948). The 
method may be termed approximate 
linkages, and consists of links which 
are pivoted to each other and to a 
base plate or made fast to a shaft, as 
in Fig. 16. The method is approxi- 
mate, and tedious accurate drafting 
layout work is required to determine 
the length of links, the angle through 
which the links operate, and that there 
will be no self-locking conditions 
The method can be used to perform 
an approximate mechanization of an 
equation, or tabular data, that is, 
where the variables are related by a 
table showing particular values of each 
variable and the result. The linkages 
have class B errors, which may be de 
termined by accurate layout. Class A 
errors are those arising from play in 
the pivots, bending of the links when 
they are transmitting load, inaccu- 
races in link length, and improper 
setting of the angle through which 
the links operate. 


Epiror’s Note: Final article of this 
series will present, next month, sev- 
eral examples to show the principles 
used in combining components to 
form a computer. Final considera- 
tions, such as stops, electrical com- 
ponents, and vibration effects will be 
discussed. Two previous articles cov- 
ered design planning and mechan- 
isms for operations of algebra and 
trigonometry. 
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Plywood Corporation. 


NEW STRUCTURAL USES for honeycomb panels are suggested by this locking construction developed by the United States 
The knock-down box holds 1 ton per sq ft of internal pressure for about three months, suggesting use 





for long distance shipping of perishables. Two-in. honeycomb wall saves many pounds of conventional materials that would be 
required to withstand large pressures. Other suggested uses are portable walk-in refrigerators and pre-fabricated building parts. 





Honeycomb-Sandwich Structures—lI 


Environmental conditions affect the physical properties of metal 
and fabric core honeycomb-sandwich panels. These structures 
also have acoustical and heat insulation properties that show 
promise for engineering application. Design analysis of honey- 
comb structures in aircraft give clues to their widespread use. 


H. C. ENGEL and T. P. PAJAK 


The Glenn L. Martin Company 


MECHANICAL PROPERTIES of honey- 
comb-sandwich structures (see part I, 
page 81, August 1949 PRODUCT ENGI 
NEERING) are affected by environmen 
tal conditions as well as strength and 
loading factors. In addition to their 
effect on mechanical properties, they 
are important in themselves, since 
honeycomb-sandwich structures are 
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often applied for non-mechanical prop- 
erties, such as heat insulation and 
sound-deadening. 


Effects of Environment 


Accelerated weather tests have been 
run on groups of samples having resin 
impregnated cotton fabric core one in. 
thick, one group faced with 0.016 in. 
and the other with 0.035 in. 24S-T 
aluminum. Although in use the edges 
are sealed off, in the test the panel 
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edges were exposed. The weathering 
cycle consisted of 16 hr exposure in 
air at 100 percent relative humidity 
and a temperature of 120 F, 4 hr at 
an air temperature of 50 F, fol- 
lowed by 4 hr at an air temperature 
of 160 F. This cycle was continued 
for 12 weeks; at the end of each week, 
samples from each group were 
subjected to column compression 
The specimens were unaffected. 
Another set of specimens for both 
groups were removed each week dur- 
ing this period and subjected to a 
static load applied to the center of 
the specimen while spanning 20 in 
supports. There was no change in the 
stiffness of the specimens when tested 
at the end of each cycle. 

Water immersion tests at room tem 
perature of a group of 3 in. thick un- 


tests 


131 








American Instrument Company, Silver Spring, Md. 


Fig. 11—"Bondimeter," vacuum type instrument used in detecting unbonded areas of 
facing to core. Indicator shows considerable deflection for a poor bond. 





Table III—Moisture Resistance of Phenolic—Fabric Core Sandwich Panel 


0 016 in. 24ST Alclad Faces 











Shear 
Strength Toughness ratio Shearing 
of Core, of face to Modulus of 
Condition of Specimen psi core bond Core, psi 
Original state (dry I : i x 174 39:1 10,500 
Immersed in water for 3 days and tested wet 132 39:1 6,800 
Immersed in water for 7 days and tested wet 122 43:1 6,700 
Immersed in water for 7 days, then dried back 
aa a 154 25:1 10,100 
Note: All failures in flexure test were in the core, none in the adhesive. 


Attenuation in db 


Fabric honeycomb panel 0.478 Ib/sq ft 


Frequency 


1,000 cps 29.2 db 
3,000 33.0 
5,000 31.1 


Average attenuation 


5 456189? 
1,000 


Frequency in cps 


Fig. 12—Sound transmission through a fabric honeycomb-aluminum face sandwich 
panel. Aircraft soundproofing is concerned with low frequencies (up to 250 cps). 





sealed cotton fabric-type honeycomb 
specimens faced with 0.016 in. 24S-T 
aluminum, give an idea of the ability 
of the core and the adhesive to with- 
stand severe humidity conditions. Table 
III shows results of bending tests at 
the end of three days and at the end 
of seven days. As shown, these tests 
determine shear strength of the core 
and its modulus of rigidity. The ef. 
fects of this treatment on the adhesive 
were investigated by a peel test in 
which a tensile load was applied nor 
mal to the specimen surface; relative 
toughness of the bond was determined 
by pulling the facing from the core 
and measuring the loads. 

A special instrument, called a 
"Bondimeter", has been developed to 
measure the strength of the bond be- 
tween face sheet and core. Shown in 
Fig. 11, the dial indicator will show 
mo nothing for a good bond, 

ut will immediately show a large 
deflection over an unbonded section 


Heat Insulation and Acoustical 
Properties 

Thermal conductivity of 4 oz cot 
ton fabric honeycomb cores faced with 
0.016 in. 24S-T aluminum has been 
tested on a special apparatus designed 
by the National Bureau of Standards 
These tests, on panels 3, 3, and j in 
thick, gave results of 0.85, 0.75, and 
0.70 “K” factors respectively. The 
“K” factor is in terms of Btu per hr 
per deg F temperature difference for 
a specimen 1 ft square and 1 in. thick 
These insulating values are approxi 
mately that of pine lumber. How- 
ever, they can be materially improved 
by filling the honeycomb cells with 
foamed urea-formaldehyde; additional 
tests on such filled panels, ł and 4 
in. thick, yielded "K" factors of 0.45 
and 0.55 respectively 

Sound transmission properties 
through fabric honeycomb core alu- 
minum-faced structures, show interest 
ing possibilities in the field of acous 
tics, because at low frequencies 
the panel has considerably greater at- 
tenuation than does an aluminum alloy 
anel of equal weight. However, at 
higher frequencies the plastic panel 
gives less attenuation. The lower fre- 
quencies, up to approximately 250 
cps, generally offer the greater sound- 
proofing problems in aircraft. Fig. 12 
shows sound transmission through a 
fabric core sandwich panel. 


Design Factors 


In most commercial honeycomb- 
sandwich applications, the chief re- 
quirements, in addition to lightweight, 
serviceability and low cost, are that 
the sandwich structure be capable of 
carrying the designed loads with a min 
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Fig. 13—Applications of honeycomb core 


imum deflection. In aircraft design 


these factors are particularly important, 
and the honeycomb core str res are 


used in such aircraft part 
titions, Many secondary 
certain primary s 
trol surfaces ar 

comb sandwich constr 
Martin 202 airplane is 





13. For these applications, a 
PI 


ic 
base honeycomb core impregnated 
with a phenolic type resin has been 
used The phenoli type I ins have 
greater resistance to water al sorption 
high humidity, and have better el 

vated temperature behavior than thc 
polyester type 


Because of 








icc it 1S 

usually necessary to lo y reinforce 

the core and improve the iring area 
of the sand t poit € l 
) lc 

s and ede ic 

nels are u y de 

materials commonly 


used are wood, plastics, aluminum ex 
trusions and solid alus 





s also used between the pan 
for appearance and to provide 
while molding, to determine the si 
of the finished panel. Most « 
monly used edging materials are ply- 
wood set on edge (aircraft grade birch 


gra 


face poplar core AN-P-69), phenolic 
fibers and extruded or bent-up alumi 
num sections. The width is deter 


mined by design requirements 


Inserts 


Inserts are usually either plywood 
set on edge, phenolic fiber, or metal 
Metal inserts are recommended wher 
ever possible. Two types of metal in- 
serts are shown in Fig. 14; Type I 
is used when attaching parts to the 
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materials are 


panel, and Type II is 


l to the st 











ishings mad 


ittachment 


used when attaching 
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202 46-passenger commercial transport 


predetermined These are general-pur 
pose fittings which can be inserted at 
iny point in the panel and will trans 

loads in the plane of the plate 
I 


ter 


as well as normal to the plate 


ls of the 202 Transport 


Floor pane f 


are 3 in. thick; face plates are 24S-T 


I 
aluminum, and the core is phenolic 
impregnated cloth, of 7, in. cell size 
The allowable column stress of this 


flooring, approximately 33,000 psi 
is used as the maximum ultimate de 
sign stress. A major problem was to 


a satisfactory transverse splice 





axial load, with a permanent 
set value sufficient for use in a com 
posite riveted structure. The final suc 





aluminum inserts used in sandwich panels; Type I insert 
parts to the panel; type II insert attaches panel to structure 














Edging and insert details 








Fig. 16 


cessful design is shown in Fig. 16 
This joint an ultimate value 
of approximately 30,000 psi in 0.020 
in. face plates, with a total permanent 
set of 0.030 in. It should be noted 
that the transfer of shear in the honey 


comb core is accomplished by allow- 


tests to 





Transverse splice of two sandwich panels, designed for axial loads. 


than conventional aircraft flooring 
Detailed design of joints and con- 
nection require special care, so that 
loads or eccentricities that tend to 
break the glue bond between face and 
ore are not induced. 
Other applications of honeycomb 


auxiliary equipment mounted on them. 

Honeycomb core construction is 
being used in wings for pilotless air- 
craft; face plates on the wing are of 
0.051 in. 24S-T aluminum alloy with 
an ultimate design stress of 50,000 
psi. The core is phenolic impregnated 
cloth jy, in. cell size; core weight 
represents 13 percent of the total 
wing weight, considered low for this 
type of structure 


Repair of Sandwich Panels 


The ability of the honeycomb-alu- 
minum face sandwich to withstand load 
concentrated on small areas is im- 
portant on aircraft flooring applica 
tions. Where local surface damage 
does occur, it can easily be repaired 
by using specially prepared patch 
slates of various sizes 

For small holes and slits the repair 
is made by simply bonding on a bev- 
eled edge plate over the damage 
Larger dented areas are fixed by filling 
the cavity with a synthetic compound 
that is cured and shaved flush with 
the surface of the panel. A patch plate 


is then bonded over the damage, which 
is stabilized by the inserted filler 
Large damaged sections sometimes 
necessitate replacement of the core, 
as shown in Fig. 17. In making re- 
*pairs the thickness of the patch plate 
is usually equal to the thickness of 
the sandwich facing. FM-45 adhesive 
is used for making all bonds and is 
cured at 300 F for 20 min under 10 
pst pressure 

AvTHORS' Norr: We are indebted to 
the work of W. W. Troxell, formerly 
Chief, Engineering Laboratories of 
The Glenn L. Martin Company and 
now deceased, for a great deal of the 
basic studies which have served as 
source material for this article. 


construction to aircraft include the 
wing center rib of the Martin 202 
This rib acts as a support for the ends 
of beams separating the cell gas tanks: 
It aiso transfers crushing loads applied 
to it by top and bottom wing cover- 
ing. The rib is 1 in. thick and made 
of phenolic impregnated cloth of 4, 
in. cell size and face sheets of 0.012 
and 0.025 in. 24S-T aluminum; ulti 
mate sheer stress design is 20,000 psi 
for the 0.012 in. face plates. Parti- 
tions and doors are made of honey 
comb construction; panels are 4 in 
thick with standard core and are cov 
ered with 0.012 in. 24S-T aluminum 
face plates. These are secondary struc- 
tures designed only to carry items of 


ing the core to bear on the lower splice 
tee, and no reliance is placed on the 
glue bond between the end wood edge 
and the core 

Honeycomb flooring enables a 
weight saving of approximately 60 Ib, 
compared with other types of floor 
construction ; most of this is in insula- 
tion that would have been required in 
the design. The flooring is stiffer, 
smoother, and has a much better "feel" 


* * * * 





THE SCIENCE OF METALLURGY actually began when Sorby, a British 
scientist, reported in 1864 the results of his investigations on the use 
of the microscope to study the physical structure of meteoric iron. This 
was followed by studies in the same general field by Martens, in Ger 
many, about 1878. The work of these two scientists, however, aroused 
little interest at the time, and nothing further was accomplished until 
Sorby showed some photomicrographs of iron and steel to the British 
Iron and Steel Institute in 1886. After this, the importance of metallurgy i 2 
grew steadily. 





THE ORIGINS OF MODERN METAL PLATING techniques go back before the 
time of Christ, but one of the most unusual cases of metal plating for 
unlawful profit is found in Spanish history. When the early Spaniards 
brought platinum back from the New World, the Spanish metallurgists 
were unable to melt the metal. The wily Spaniards, in order to use this 
metal, hammered slugs of it, plated these slugs with gold or silver, and 
so made counterfeit coins! Eventually, the Spanish government had to 
pass a law banning the importation of this dangerous and "worthless" 
metal. 





Fig. 17—Honeycomb panel can be readily 
repaired with specially prepared core in- 
serts. Materials are available in kit form. 
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Involute Curve Calculations 


Comparison of the numerical operations required and of the accuracy 
obtained in the use of two methods for calculating the coordinates of 


points on layouts of involute curves. 


angle is used; and 


ALLAN H. CANDEE 


The Gleason Works 


THE PURPOSE AND SCOPE of the 
method of laying out an involute 
curve that was presented by the author 
in the short article "Formulas for In- 
volute Curve Layouts", PRopuci 
ENGINEERING, August 1948, p 145, 
was intended to be completely general 
and applicable to any chosen part of 
any involute curve for a gear tooth, 
cam, templet, or gage 

In a second article by Michael Vas 
vari, "Involute Curve Layouts," PROD- 
UCT ENGINEERING, January 1949, P 
128, equations are recommended for 
the involute curve on a gear tooth of 
standard pressure argle 


DiaGRAMS. Diagrams from the two 
articles are reproduced here as Figs. 1 
and 2, to illustrate the linear and 
angular values that appear in the var- 
ious equations. The comparative sim 
plicity of Fig. 1 is obvious 


EQUATIONS FOR GENERAL PROBLEM 
In the first article the following equa 
tions were presented 


p sin 8 4 8 sin 0 — vers 6 A 


p vers 8 4 sin 0 — 60 cos 8 B 


Having decided on the dimensions $ 
and p, the procedure is to select or as- 
sume values of a single variable angle 
6, and then to calculate the coordinate 
distances x and y for points on the 
curve 

In the second article the x- and y- 
coordinates are obtained by a number 
of steps indicated in the following 
equations 


arc 8 = tana — invap l 
Rp bj COS ap 
R; cos 8 — ! 
p — Rpsin 8 4 


in this case, P and p are given as be- 
fore, and values of the variable angle 
ap àre assumed or selected. An un- 
known angle 9 has to be determined. 


COMPARISON OF METHODS. In the 
first method the various values of 6 
are chosen so that all trigonometric 
functions are taken directly from ta- 
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In the first method one variable 


in the second method, three angles are employed. 


bles without interpolation. In con- 
trast to this, the second method uses 
three angles, namely: a constant angle 
a, an assumed or chosen variable angle 
ap, and a dependent angle 8 for which 
interpolations arc required in order to 
obtain its sine and cosine 

In comparing the work of calcula 
tion by the two methods, it is proper 
to consider not only the numerical op 
erations—addition, subtraction, mul 
tiplication, and division—but also the 
number of values that are read from 
tables, as these too require time and 
attention. A careful count of such op- 
erations for the two methods yields 
the following results: 


Values 

from Numerical 
Method Equations Tables Operations 
First A) (B 2 11 
Second (1) (2) (3) (4 9 12 


This count includes the interpolations 
required in the second method, but 
does not indicate the bothersome care 
that must be taken to avoid mistakes 
in such work. 


EQUATIONS FOR STANDARD GEARS 
In the second article, equations are 


Fig. 1—Diagram presented in first article 
for deriving equations for coordinates of 
points on the involute of a circle. 
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presented in a form applicable di- 
rectly to the involute curve of a stand- 
ard gear tooth. The starting informa- 
tion is the pitch radius r and the 
standard pressure angle a. The same 
thing can be done by the general 
method of the first article; and the 
two sets of equations are 


First Method 


r [sin o sin 0 4 


cos o (0 sin 8 — vers 8 Al) 
rising vers a+ 
cos @ (sin 9 — @ cos 6 Bl 


Second Method 


cos a 
r cos 8 — c D 7 
COS arg 
cos a 
r| sina - sin ) 5) 
cos ap 


Equations (Al) and (Bl) were 
not in the first article, as the intention 
there was to present the completely 
general case. These new equations, 
however, have the same inherent ad- 
vantages as Eqs (A) and (B). 

The values of the two brackets in 
Eqs (A1) and (B1) may be desig- 
nated as "constants" C, and Cj, in 
the same way as in the second article 





Fig. 2—Diagram presented in second ar- 
ticle for deriving equations for coordinates 
of points on involute gear tooth. 
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the values of the parentheses in Eqs 
(7) and (8) are designated as C, 
and Cə. In that article it was pro- 
E to compile tables of these values 
ased on a standard pressure angle a 
and a varying angle ap. Tables for 
C, and Cg would be based on a 
standard pressure angle ¢ and a vary- 
ing angle 6 

A count of the operations required 
to obtain a C-value by the two meth- 
ods results as follows 


Values 
from Numerical 
Method Constants Tables Operations 
First C4 5 11 
Cr 
Second C 11 12 
C. 


These figures indicate the work 
needed for a single determination for 
0 or ap in one direction from the 
O-point 
same an 
direction, it is only nec essary in the 
first method to apply the minus s 
instead of the plus sign in Eqs (Al 
and (B1), which requires only two 
additional numerical operations. The 
second method, by contrast, would 
quire nine new values read from t: 
onometric tables and twelve new 
numerical operations. The comparison 
is thus overwhelmingly in favor of 
Eqs (A1) and (B1). - 

After the C-constants are available 
in tables, they would be used in the 
same way by both methods 


for the 
ar change in the opposite 


To obtain the value 











SMALL ANGLES VERSUS LARGE AN- 
GLES. The main purpose of the pres- 


ent article is to show how one way of 
handling calculations may be easier, 
quicker, and inherently less subject 
to inaccuracy than another. The 
writers of the two articles have differ 
ent opinions as to whether small or 
large angles are fa 
t 


vorable to accuracy 
It is 





for instance in the sc 





ond le that "the trigonometr 
functions of small angles are not 
sufficiently exact for such calcula- 
tions." It is a matter of fact, how 


ever, that in the cor npilati on of trigo 
nometric tables the infinite series by 
which the sine and tangent functions 
may be determined converge rapidly 
for small angles but not for larg 
angles. This fact makes the de 
terminations for small angles com 
paratively easy. Therefore, the 
statement may have been made with 
the cosine in mind, because it ap 
proaches unity as the angle de- 
creases. Since in the method of the 
first article, the cosine of A need not 
be used, the intended criticism does 
not apply. If this statement appears 
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to be contradicted by the presence of 
cos @ in Eqs (B) and (B1), 
replied that, if one wishes, the term 


(sin 6 — 6 cos 6) 
may be written as 
[6 vers 6 - sin 8) ] 


which eliminates the cosine. As 6 de- 
creases in size, the value of this 
bracket converges toward 6'/3. The 
value of the parenthesis in Eqs (A) 
and (A1) converges toward 6*/2 in a 
similar way. 

The superiority of the treatment 
of angles in the first method will be 
appreciated by anyone who cares to 
make comparative calculations, for in- 
stance, by Eq (B1) and Eq (8), say 
for the case of a 100-tooth gear for 
which the first point on the curve 
might be calculated with 8 equal to 
0.5 deg or with ap equal to a plus 
0.5 degree. 


ERRORS IN ANGLES. 7 he second ar 


ticle mentions the possil vility of mis- 
takes caused by table differences." 
Since "table differences" must be used 


in the second method, the advantage 
is with the fit method, in which 
they are not usc | 
Furthermore, in the first method, 
there can be no error in angle, even 
1 "one second," because 
the only angles used in the calcula 
tions are chosen and not calculated 
In determining the dependent angle 


$ € 





B, that kind of difficulty does occur 
in the second method. 

It is suggested that there may have 
been an error in the example of the 
first article, because did not ex- 
actly equal tan 20 deg, and that this 
demonstrates the likelihood of error 
by the first method. Such an error, 
even if it had occurred, would not 
have been an error in method but only 
in the values assumed in an example. 
Actually, however, the example was 
of a case where p/b was not exactly 
equal to tan 20 deg. The suggestion 
was not well considered. 


Basic DIMENSIONS FOR GENERAL 
Case. The radius $ of the base circle 
and the radius of curvature p are fun 
damental linear dimensions from 
which to determine: (1) An involute 
curve, and (2) the position of a 
selected point on it. These values are 
particularly suitable for the general 
case; and although they are not used 
in routine gear cutting, they are quite 
likely to be known when an exact 
layout is to be made. 


CoNcLUSION. The beautiful simplic 
ity of the involute of the circle is 
clearly apparent in Fig. 1, in which 
only essential lines and arcs are shown 
In determining points on a layout of 
the curve of any size whatever and 
based at any chosen position, the use 
of only the one variable angle @ leads 


to the best, and quickest 





easiest, 
1ethod of calculation 


* * 


THE ANCIENTS HAD A GOOD KNOWLEDGE of the uses for various quench 


ing media for imparting d 


inyt hing as pr is plain water or 


ifferent properties to steel, but they seldom used 


clean oil - instance, here are the 
instructions for imparting a wonderful tem; to a Damascus sword 
blade: "Let the hich dignitary furnish a slave of good frame, let him be 
bound down, shoulde 


rs upwards before a statute of the god Bal-Hal 


Then let the master workman, having hammered the blade to a smooth 


and thin edge, 


thrust into the fire of his cedarwood coals, 


and out, 


until the steel be the color of the rising sun when it comes up over the 
desert to the East, and then with a quick motion, let him pass the sword 


from the point to the hilt six times 
slave's | 
king. Then, with one stroke let 


the slave from his body, 


throug 


h the most fleshly portion of the 


dy ae the metal has become the color of the purple of the 
the masterworkman sever the head of 


and if the sword displays no nick or crack along 
he edge, and the blade can be bent 


around the body of a man and not 


pul it will be accepted as a perfect weapon." 


BECAUSE LFAD IS SUCH AN INACTIVE 


t 


* $ 


METAL and because it can be worked 


so easily, it was one of the first metals to be used by ancient man. The 
floors of the Hanging Gardens of Babylon, which were 400 ft. square, 
were entirely lined with sheets of lead the edges of which were securely 


fastened together by soldering. 


These joints had to be water-tight. If 


the lead sheathing had leaked, the floor would not have been able to 
retain moisture for the luxuriant vegetation growing in the gardens. Still 
worse, leaky joints would have allowed water to seep down into the 


nobles' apartments. 


Knowing that they would be burned alive if the 


soldered joints did not hold, these early metalsmiths did a good job. 
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Fig. 1—A model of a spherical Geneva wheel mechanism for 
obtaining 180 deg motion 


Fig. 2 
180 deg dwell of driven members ing the 





Drawing of a six slot spherical Geneva wheel, indentify- 
nomenclature used in the 


equations and the charts 


Kinematics Of Intermittent Mechanisms 


IiI— The Spherical Geneva Wheel 


S. RAPPAPORT 


Consulting Engineer 
Wright Machinery Company 


A RARE, but useful member of the 
Geneva wheel group is the spherical 
Geneva. Where the external Geneva 
provides dwell periods greater than 
motion periods, and the internal 
Geneva provides the opposite, the 
spherical Geneva has a dwell period 
exactly equal to the motion period 
Both motion and dwell periods occur 
over 180 deg of the living shaft 
motion. In spite of its simplicity and 
of its smooth, shock free operation 
this device is hardly known to the 
mechanical engineer. The writer even 
applied for a patent on it, only to find 
that it was patented thirty years ago 

The spherical Geneva, Fig. 1, con- 
sists of a crank, attached to the driv 
ing shaft and carrying the driving 
roller, and the driven bowl, attached 
to the output shaft. Driving and 
driven shafts are not parallel as in 
the conventional Geneva drives, but 
at 90 deg to each other, with their 
axes intersecting. The bowl has the 
general shape of a hollow hemisphere, 
having slots along its meridian lines 
into which the driving roller fits. 

The axis of the driving roller inter- 
sects the axis of the driving shaft at 
an angle determined by the number 
of slots on the bowl. While rotating, 
OCTOBER, 
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the drive roller axis describes the sur 
face of a cone. The cone's apex lies 
in the intersection point of the axis 
of input shaft, output shaft and drive 
roller. This point is also the center 
of the hemispherical bowl 

Attached to the crank is the semi- 
circular lock, fitting into semicircular 
cutouts on the bowl and working in 
much the same way as the conven 
tional lock in the ordinary Genevas 

Motion period of this drive is al- 
ways 180 } of the cycle, independ- 
ent of the number of slots, since the 
roller always engages and disengages 
on the equator of the bowl. 

To determine the equations of mo 
tion the following notations (see Fig 
2) are used 

R = outside radius of bowl 

, number of slots 
With that position of the roller axis 
where the roller enters the slot estab 
lished as the zero line, the crank 
radius IS 


150 


, 


? a R tan 


if r is measured tangentially to the 
bowl equator as Fig. 2 shows 


Calling 


180 
tan m 
then 
em Rn l 
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It can easily be shown that 


m — tan 8 
] 4- m tan 8 


=m cosa 2) 


where a designates the angular posi- 
tion of the driving crank at any time, 
and 8 the corresponding angular dis- 
placement of the bowl. lt 
from Eq (2) that 


( l — cosa à 
T9 usi 

from which the angular displacement 
3 is found 


Differentiating Eq (3) the angular 
velocity of the 


follows 


bowl is 


iB á ( "m sin a ) 4 
dt l + m? cos a 


where the 
of the 
evoluti 


constant angular velocity 
driving shaft, rotating at p 
ns per minute equals w and 
30 5 


Differentiating Eq (4) the angular 
eleration is found to be 


"- 


a* m cos a 


l + m? + mêsin? a 
air E 
Maximum velocity occurs at a 
equals 90 deg and must equal w m 
To find the maximum acceleration, 
differentiate Eq (6). Making this 
third derivative zero, the maximum 
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ANGULAR POSITION 











ANGULAR VELOCITY 
OF DRIVEN BOWL 











acceleration is found to occur where 
cosa 2 Q3 -- 3»! — x9» + 16m? +8 (7 
It is obvious that Eq (7) will pro- 


duce irrational values of a for certain 
values of m. A closer investigation 


shows that a rational extreme outside 


of x equals O exists only for 3, 4, 5, 
6 and 7 slots. If there are more than 
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slots in the bowl, then the highest 
acceleration occurs at z equals 0, as 
can be seen from Fig. 5 

To find the value of the highest 
acceleration for each given number of 
slots, substitute a, found from Eq 
(7), into Eq (6), if the bowl con- 
tains less than 8 slots. If the bowl 
contains 8 or more slots, the maxi- 
mum acceleration occurs at æ equals O 





and this maximum acceleration. will 
equal 


(Ti) 


Table I shows the principal kine- 
matic data for bowls with from 3 to 
18 slots. Graphs in Figs. 3, 4 and 5 
show respectively the angular dis- 
placement, velocity and acceleration. 
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Angular displacement of driving crank, a deg 





Table I—Principal Kinematic Data for Spherical Geneva Wheels 





180 Maximum angular velocity Acci lerati m ot bowl Maximum angular accelera- 

Number Angle through tan m of driven bowl, rad per sec, when roller enters tion of driven bowl, rad? per 

of which bowl 180 " equals w multiplied by values! slot, rad? per sec? sec?, equals w? multiplied by 

Slots, rotates , and crank tabulated equals w multiplied values tabulated 
, in one cycle radius r by values tabulated 

for R l a B M iltipher a 0 a B M iltiplier 
120 60 1.73205 90 60 1.732 0 434 72 13’ 32° 8’ 2.17 
4 x 45 1 00000 90 45 ] 000 0 500 59? 40 18? 12 0.873 
5 72 y 0 72654 90 M 0.727 0 47 48° 35 10° 1 0.582 
í oo 30 0 57735 %0 30 0 577 0 432 7° 28 5° 23 0 455 
7 51? 25' 43” an 47 0.48162 90 25? 43 0 432 0.393 20° 42’ 1° 28 0 394 
g 45 22° 30 0 41421 90 22° 30’ 0 414 0 354 0 0 0 354 
j 40 20 0 36397 90 20 0 364 0 321 0 0 0.321 
10 v I5 0 32 x) I8 0 325 0.294 0 0 0 294 
11 32° 43” 38 16° 21° 49 02 90 16° 22 0 294 0.271 0 0 0 271 
12 0 15 0 2 5 90 15 0 265 0 251 0 0 0 251 
13 27° 41° 32 13° 50° 46” 0 24655 90 1331! 0247 0.232 0 0 0 232 
14 25° 42’ 52 12° 51° 26” Q 22842 90 E 0 225 0 2I 0 0 0.216 
15 24 12 0 2125f 90 12 0.213 0 204 0 0 0.204 
lf 22° 30 i’ 3° 0.19891 90 Hu 0.199 0.192 0 0 0.192 
17 21° 10 35” 10° 35’ 17” 0 18745 90 10° 35 0.187 0.181 0 0 0.181 
18 20 10 0 17633 90 10 0.176 0.171 0 0 0.171 
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Fig. 1—Phenolic base midget relays: (A) single pole, with common feed; (B) double pole, double-throw; (C) single-pole, double- 
break; (D) single-pole, double-break; (E) single-pole, normally open for instrument control; (F) double-pole, normally open 


Magnetic. Relays 


Types and Characteristics 


Magnetic relays for industrial control application, including 
heavy duty, midget, latching, and field control types. Second of 
two articles on construction and selection of standard relays. 


H. F. LITTLEJOHN, JR. 


Application. Engineer 
Ward Leonard Electric Co 


WHEN SELECTING industrial type 
magnetic relays, the logical method 
of approach is to (1) determine cir 
cuit requirements ; (2) set up Das 
performance specifications; and (3) 
pick the units, if possible, from stand 
atd types. The first of these steps 
was described in detail in an article 
by Mark Morgan on elementary wir 
ing diagrams, which appeared in the 
July issue of PRODUCT ENGINEERING: 
the second step was covered some 
what in detail in the previous part 
of this article in the September num 
ber. Therefore, the following dis- 
cussion will be limited to the descrip 
tion, applications, and limitations of 
low voltage magnetic relays, includ 
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ing (1) heavy duty; (2) midget; (3) 
miniature; (4) sensitive; (5) time 
delay; (6) field control; (7) series; 


and (8) special types of relays 
Heavy Duty Relays 


Magnetic relays of the heavy duty 
type, Fig. 2, are comparable in both 
size and rating with the smaller sizc 
NEMA magnetic contactors. Most 
heavy duty industrial relays are con 
structed so that a wide variety of 
contact combinations can be obtained, 
with the various parts being mounted 
on molded phenolic insulating bases 
Contact fingers are usually spring 
backed, with flexible leads attached 
to screw type terminals. The con 
tacts are generous in diameter and 
relatively thick to provide adequate 
material for wear allowance. 

Some heavy duty relays may con 
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trol as many as eight electrically in 
dependent circuits, or transfer up to 
four load circuits from one power 
source to another; others with more 
contacts are available as specials. Con 
tacts can be furnished with or with 
out magnetic blowouts, and with spe 
cial contact materials. Standard coils 
for shunt connection are obtainable 
for operation up to and including 230 
volts d-c and 440 volts a-c, 60 cycles 
Special series coils for current opera 
tion, as well as those for non-standard 
voltages and frequencies, may also 
be obtained 

The industrial applications of heavy 
duty relays are numerous and varied 
A primary use is for starting, stopping 
and reversing control of a-c and d« 
motors on machine tools, woodwork 
ing machines, stokers, oil burners 
and similar equipment. An equally 
important use 1s for pilot or control 
ircuit operation on integral hp motor 
starters and controllers. In such ap 
plications, relay operation may depend 
on the functioning of control de- 
vices or accessories including mag 
netic contactors, pressure switches, 
limit switches, other magnetic relays, 
pushbuttons, and similar devices. 

Heavy duty relays also are applied 
for control of tungsten lamp and re- 
sistive or infrared heating loads 
When used with resistive heating 
loads, nominal contact ratings are 
permitted. For infrared heating or 
tungsten lamp loads, contact rat- 
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Fig. 2—Double-pole, heavy-duty relay, with common feed. Flexible leads, thick silver- 
to-silver contacts, and phenolic bases are common on this type. 


ings must be reduced approximately 
50 percent because of the heavy in- 
rush current caused by the low re 
sistance of the lamps when cold, which 
would decrease contact life 

The max or peak inrush currents 
should also be known when heavy 
luty relays are used for switching 
apacitors, rectifiers, transformers and 
reactors. Many circuits involving 
these components yield high momen- 
tary current values in spite of the 
fact that the nominal circuit currents 
ire low. Accurate data should also 
be obtained where inductive loads 
like solenoids or magnetic contactors 
must be interrupted, and especially 
when one relay circuit must handle 


Fig. 3—Metal base midget relay. 
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Advantage of the metal base 
is that the overall dimensions of the relay can be reduced. 


several inductive loads simultaneously 
The latter case should be avoided 
wherever possible by using relays of 
the multi-pole type 


Midget Relays 


Industrial demands for magnetic 
relays more compact in size than 
heavy duty relays yet ruggedly built 
prompted « le -velopment of midge type 


relays, such as shown in Figs. 1 and 3 
Midget relays are intended primarily 
for low volt age use—115 to 230 


volt max—when circuit loads are not 
in excess of 6 amp, although some 


types will, in single-pole combinations, 
handle 20 amp or more 


Midget magnetic relays have many 
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of the same general features found 
in those of the heavy duty ty 
Ordinarily, some sort of knife d 
or semi-knife edge bearing mde. 
tion is used, and insulating bases or 
metal bases can be obtained. Metal 
base relays require no additional in- 
sulation between the bases and the 
control panel or mounting surface, 
and consequently their overall dimen 
sions (depth and width) are some 
what less than those with insulating 
bases. 

Contact combinations are usually 
limited to one, two or three poles 
single or double-throw. Average coil 
consumption is usually not more than 
2 watts d-c and 4 watts, 60 cycles 
The majority of midget relays have 
screw post terminals for front con- 
nection, but some types are available 
with solder tab terrninals 

Midget relays with somewhat high 
current carrying capacity are equipped 
with extra large silver contact but 
tons and increased contact gaps 
As some types of the heavier duty 
midget relays are approved by the 
Underwriters as motor controllers, 
they are often applied for control of 
small motors driving pumps, compres 
sors, fans and other small machines 
Other control applications include 
alarm, heating and lighting systems; 
air-conditioning equipment; and air 
craft apparatus 

One type of three-wire instrument 
control circuit using a midget mag 
netic relay is illustrated in Fig. 4 
When the low thermostat circuit 
closes, in the first instant after the 
low thermostat circuit closes, current 
flows from L, to L, C, CR, and the 
resistor L. The relay coil becomes 
energized, thus closing contacts A 
and B to shunt out the thermostat 
and to complete the load circuit. If 
the low contact of the thermostat 
opens, the control circuit remains the 





Fig. 4—Midget magnetic relay in a three-wire instrument control 
circuit. Current flow through the thermostat is only momentary. 
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Table I—Relay Symbols for Schematic 
or Elementary Diagrams 


COIL SYMBOLS 
Description 
Potential coil 


Seres co// 


Blowout coil 


Normally -open, 
single-break 


Normally -c/osed, 
sing/e-break 


Norrnial//y-open, 
double-break 


Normally-open, 
rnulti-break 


Norrnaliy-closed, 
double-break 





Double -throw 
transfer, 
sing/e-break 





Norrnaíly -open, 
double-pole with 
common feed 





Double-throw with 
isolated contacts; 
or single pole NO. 
single pole N.C. 


Dovble-po/e, 
double -throw 


GO Adopted frorm American Standard for Electric 
Power and Control, Z 32.5 1946 


Fig. 5—Typical miniature magnetic relay for use when circuit 
current is below 2.0 amps and voltage is 115 maximum. The 
unit above has double-pole double-throw, silver to silver contacts. 


Fig. 6—Sensitive relay capable of operating on a few milliwatts. 


Pick-up and drop-out values can be closely set. Lightweight 


armatures and adjustable characteristic of this 


gaps are type 


ric control no magnetic blowouts 
overall 
and for 
coil and 


terminate at an 


provision for 


irposes. Their To keep the dimensions as 
l | 


electroni small as possible convenient 


compo installation, both 


t 
when cir nc 


panel that 


the relay frame 


contact con- 
insulating 


end of 


tions 
is mounted at one 


Sensitive 


Relays 
Magneti 


type are 


relays of the 

that 
power. 
several 


type relays is illus- sensitive 
small 
usually on the 
milliwatts. Most dí 


shown in Fig. 16 


with those operate on 


It is equipped 
1 
| 


e-throw silver to amounts of 


r type termi order 


ot 
lays, there signs like the one 


Propuct ENGINEERING 1949 


OCTOBER, 





have lightweight armatures, and pro- 
vision for adjusting the contact gaps 
and tail-spring pressure to obtain the 
desired pick-up and drop-out values. 
Although average coil power con- 
sumption is considerably lower than 
miniature type relays, the contact rat- 
ings compare favorably. However, it 
should be noted that sensitive relay 
contact ratings are extended to 230 
volts. These higher ratings are advan 
tageous in many applications since 
they eliminate the need for auxiliary 
relays 

Sensitive relays can be operated on 
either alternating or direct current. 
Their pick-up and drop-out values 
can usually be set within 15 percent 
of each other. For example, if a sensi- 
tive relay is selected having a nominal 
coil current of 100 ma, the pick-up 
could be set at 90 ma while the drop 
out could be set at 76.5 ma or 85 
percent of pickup setting 

It is important to distinguish be 
tween close-differential relays and 
sensitive relays. The former type is 
primarily for voltage regulating and 
battery charging applications where 
a relay is required that must pick-up 
and drop-out within a few percent 
of nominal voltage. Coil wattages 
sometimes approach those of heavy 
duty magnetic relays 


Time Delay Relays 


When applying time delay relays 
in industrial controls, such factors as 
the time delay required, accuracy, 
timing range, (if adjustable), voltage, 
frequency of operation, contact rating 
and others should be carefully studied 
to insure satisfactory pertormance 
These factors are so complex that 
nothing more can be done in this 
article than to mention them, even 
though, dependent on them is the 
selection of the type of timing relay 
that is to be used—i.e., motor driven, 
thermal, dashpot, mechanical escape 
ment, capacitor, slugged, or others 

An interesting a-c timing relay that 
is widely used for process, machine 
tool, signal, and other timing control 
applications is the motor driven time 
delay relay with composite connec 
tions. This relay, shown in Fig. 7 
is useful when it is desired to stock 
only one type of relay for either in 
stantancous Or maintained contact op- 
eration. Basically, the relay consists 
of a small synchronous motor, a dif 
ferential gear system, a built-in brake 
assembly, and a midget magnetic 
relay that is enclosed in a dust-proof 
cover 

Two timing sequences are obtained 
by connecting external jumpers pro- 
vided on the relay terminal board 
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Fig. 7—Motor driven time delay relay with composite connections. This unit con- 
sists of a synchronous motor, a differential gear system, a midget magnetic relay, and 
a built-in brake. Two timing sequences can be obtained with this partcular model. 


M Timer synchronous motor 
LS)¢2---Built-in timer limit switches 
CR Magnetic relay 


CR, Maintaining contacts on magnetic relay 


C/A;..Relay load circuit contacts 
BR. . Built-in magnetic brake 
PB...Pushbutton (remote) 

S W. . ."Or-off^ switch (remote) 





Fig. 8—Elementary diagram for motor-driven time delay relay (A) connected for a 
delayed make with two wire control; (B) connected for instantaneous make, delayed 


break, with momentary contact pilot 


With one set of connections, Fig 
8(A4), "delayed-make" with a main 
tained. pilot circuit is provided. Clos 
ing switch SW’ energizes built-in mag 
netic brake BR and timer motor M 
The magnetic brake applies to one 
gear in the differential gear system 


effectively engaging the motor. The 


timer motor drives a gear that rotates 
1 limit switch contact arm. After a 
preset timing interval, limit switch 
contacts LS, close and LS, open. This 
action de-energizes the motor and 
energizes relay CR to close the load 
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circuit. External jumpers switch circuits. 


circuit Both relay CR, which is 
maintained through contacts CR,, and 
the magnetic brake remain energized 
until switch SW is opened, where- 
upon the auxiliary relay CR drops- 
out and the brake releases. The motor 
is then effectively disengaged, the 
gears are spring-returned to their ini 
tial position, and the timer is set 
for another timing operation With 
the other connection, Fig. 8 (B), 
instantaneous-make" and "delayed 
break" with a momentary contact pilot 
circuit is obtainable. On momentarily 





LC Line contoctor 

AC Accelerating contactor 
SR... Series accelerating relay 
VR___NVibrating field relay 


Field rheostat 


Starting 
resistance 


OL LC L, 


Dverload 

Motor armoture 
Motor series field 
Motor shunt field 


Fig. 9—Vibrating field relay, with double-break contacts and — Fig. 10.— Diagram of typical d-c magnetic starter with vibrating 


magnetic blowouts. Heavy series coils carry 


depressing pushbutton PB, relay CR 
picks-up, brake BR becomes ener. 
gized, and timer motor M starts. On 
completion of the pre-set timing 
period, contacts L$ open. This de- 
nergizes relay CR which disconnects 
notor M and releases brake BR, thus 
allowing the timer to recycle 


Field Relays 


Field relays such as shown in Fig 
9 are used in d-c motor starters and 
controllers for field failure protec 
tion, automatic acceleration or de- 
celeration, or other purposes. These 
relays usually are of single-pole 
construction with normally-open or 
normally-closed contacts, and are 
equipped with magnetic blowouts. 
Armature and contact assemblies are 
light in weight, and armature travel 
from open to closed position is rela- 
tively short to facilitate rapid opera- 
tion. Single or double operating coils 
can be furnished for series connection 
in motor armature circuits. Most field 
relays are provided with adjustments 
for magnetic air gap and tail-spring 
and contact pressure, so that the relay 
pick-up and drop-out values can be 
set to conform with requirements 

A typical application involving a 
dual coil, current-operated, field relay 


[ 
ommonly known as a “vibrating 


field" relay is illustrated in Fig. 10 
The relay performs two functions 
that of a full field relay, and of an 
accelerating relay. 

Both relay coils (start and run) are 
connected in series with the motor 
armature. During initial acceleration, 
the relay remains closed, thus short 


armature «current 


circuiting the field rheostat and pro- 
viding full-field starting. When ac- 
celerating contactor AC closes, the 
start coil is short-circuited and the 
relay drops out. Any insertion of 
rheostat resistance in the motor field 
causes current surges in the motor 
armature as the motor accelerates 
These current surges, in turn, cause 
the relay to open and close with a 
vibrating action that inserts and short 
circuits the rheostat to provide smooth 
acceleration. When max motor speed, 
as determined by the setting of the 
rheostat, has been reached, the relay 
drops out 


Series Relays 
Although any magnetic relay 
equipped with a series operating coil 
may be referred to as a "series" relay, 
the type of series relay depends on 
its use. For example, a series ac- 


Relay coil 





field relay to give full field starting and smooth acceleration. 


celerating type is designed for d« 
motor starter applications, determin- 
ing the point in the starting cycle 
at which the starting resistance will 
be shorted out 

In d-c motor accelerating applica 
tions, the coil is connected in series 
with the motor armature. The relay 
is generally set to pick-up at 125 per 
cent of normal full-load motor cur 
rent and drop-out at 110 percent 
Since high speed operation is essen 
tial, relay contact and magnetic gaps 
are short. Low average contact rat 
ings from 1.0 to 2.0 amps, 115v d« 
are usual, as the relay normally pilots 
magnetic contactors. When the con 
tact rating must be increased or when 
contact arcing is severe, condensers 
are sometimes connected across the 
contacts. 

Series relays similar to the one pre- 
viously mentioned, except furnished 


Doub/e pole 


switch 
© 


"d 


Condenser 


Fig. 11—Typical circuit digaram using potential relay for starting capacitor motor. 
The relay automatically opens the starting circuit when the motor reaches full speed. 
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with three series operating coils, are 
used occasionally for accelerating pur- 
poses on a-c primary resistance start- 
ers for squirrel-cage induction mo- 
tors. They are also applied as 
jamming relays on "aan resist- 
ance controllers for a-c slip-ring mo- 
tors. In such applications, the relay 
functions to insert resistance in the 
motor secondary to limit motor 
overloading during high peak-load 
periods. 


Special Relay Types 


CAPACITOR MOTOR STARTING RE- 
LAYS. Although there are several 
ways of starting capacitor motors, 


magnetic relays are frequently pre- 
ferred since they provide positive and 
reliable performance. Another ad- 
vantage is that they can either be built 
into the motor housing or mounted 
externally. Typical applications in- 
clude industrial air compressors, mo- 
torized tools, and pumps 

Equipped with single-pole, nor- 
mally-closed contacts, potential type 
capacitor-start relays are designed to 
function over a wide range of volt- 
ages. In operation, the relay con- 
tacts automatically open the circuit 
to the motor-start winding and con- 
denser when the motor attains full 
rated speed, as indicated in Fig. 11 
For standard applications the relay is 
set to pick-up at 130 percent of run- 
ning voltage and drop-out at 35 per- 
cent of the pick-up voltage 

Since starting current constants for 
capacitor motors vary with the motor 
manufacturer, type of load, and type 
of service, each application should 
be checked under prevailing load con 
ditions. When pick-up and drop-out 
values are non-standard, the max and 
min voltage of the starting winding 
should be obtained under running 
conditions to determine the “holding 
range’ of the relay. In addition, the 
voltage at the instant this winding is 
to be disconnected, with the motor 






Contacts 


L4, Lafching relay circuit L2 





Fig. 12 
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Latch 
rese? . 
magnet 
(coil B) 


Relay armature-- 


accelerating, should be known to ob- 
tain the proper pick-up voltage 

Of course, other types of starting 
relays besides the potential type are 
available for capacitor-motor starting 
One is the series or current type, 
which has normally-open contacts and 
series Operating coils. This relay op- 
erates on motor in-rushes and per- 
forms a similar function, that is, to 
disconnect the starting winding after 
full speed is attained. 

Another type uses a thermal timer 

in conjunction with a voltage relay 
Although both of these latter units 
have been widely used in past years, 
the potential type is gaining favor 
with some manufacturers because it 
may be used for motors of various 
sizes, the max limitations being de 
termined by the max rating of the 
relay contacts. Also, the adjustments 
are not as critical as those of the 
series or thermal types. 
LATCHING Re Lays. Latching relays 
are used when low power consump- 
tion is imperative, when operating 
voltages and/or frequencies are sub- 
ject to fluctuation, or when noise or 
hum in a-c operation cannot be 
tolerated. 

One common latching relay, known 
as a  "mechanically-latched, elec- 
trically-creset. relay" consists of three 
basic parts: a magnetic relay, a me- 
chanical latch, and a reset magnet 
On latching relays, no distinction is 
made between normally-open and nor- 
mally-closed contacts since any set of 
contacts can be considered open or 
closed depending on which coil is 
selected as the main operating coil 

With both relay coils de-energized 
and the latch tripped, the relay con 
tacts may be considered in the open 
position, as shown in Fig. 12. Mo- 


mentarily depressing pushbutton, PB 
energizes the main coil, A, and closes 
The 
is held closed by the 
latch 


the relay armature and contacts 
relay armature 


mechanical Momentarily de 


















Mechanica! 
, 


latch 


Latch in disengaged position 









Relay 
--- magne* 
(coil A) 





ao spring 
Latch in engaged position 





Schematic diagram on left shows typical control circuit utilizing mechanically- 
latched, electrically reset relay, pushbutton-operated. 
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pressing pushbutton PB,, energizes 
the reset coil B, which trips the me- 
chanical latch and allows the relay 
armature and load contacts to open. 

When automatic pilot devices are 
used in place of manually controlled 
pilot devices, latching relays with 
auxiliary contacts, as indicated in Fig 
13, are generally used. When the C 
to H circuit opens, the position of 
contacts remains unchanged since the 
relay armature remains in the open 
position. As soon as the C to L cir- 
cuit closes, the operation sequence is 
as follows: Coil B becomes energized ; 
the relay armature closes and is held 
closed by the mechanical latch; lower 
interlock contact opens, de-energizing 
coil B; upper interlock contact closes 
setting up the circuit for coil A; relay 
load contact D closes, connecting load 
to power supply. Thus, auxiliary con- 
tacts interlock the circuit and prevent 
the coils from being energized con- 
tinuously. 

The operating coils of standard 
latching relays are designed for con 
tinuous duty; on units equipped with 
auxiliaries, they are suitable for op 
eration on either a-c or d-c. For ex 
ample, relays supplied with 115v, 60 
cycle coils may also be used on 115v 
d-c or Intermittent opera 
tion on higher voltages than the con 
tinuous duty or nominal coil rating 
is permissible; on voltages below this 
rating, the relay may fail to close or 
open properly 

If instantaneous over-current pro 
tection and an electrical reset feature 
is required, a modified form of the 
latching relay may be used. The main 
shunt coil is simply replaced with a 
series wound coil, the main relay con 
tacts being normally-closed (armature 
open). When the current flowing in 
the series coil reaches a max value 
the armature closes and opens the nor 
mally closed contacts. Resetting after 


230v a-c 


the overload is done by momentarily 
energizing the reset coil 


Auxiliary 
nter lock 


contacts 4 





Fig. 13—Latching relay with coil inter- 
lock contacts, automatically operated. 


145 















































































































































































































































Zt. 
SE ARE 


SMALL BRASS PARTS are economically plated with automatic equipment. 
Such equipment can be used to apply 


station-type conveyor. 






ay 





a Ee le ts Bs 


pe 
Hutiurd-Dunn Process Dir., 
Pickling cycle previous to plating is speeded in this 


various inorganic dips to all types of small metallic products. 


The Butiard Company 


Selecting, Economical Inorganic 


Copper, ferrous and zinc alloys can be given practical corrosion 
protection with chemical surface coatings and electroplates. In 
many applications, choice of a particular coating depends on 


the optimum combination of beauty and utility desired. 


Zinc 


and other die castings require special electroplating procedures. 


JEROME L. BLEIWEIS 


Metal Finishing Consultant 


PRACTICALLY ALL the plate able metals 
can be ] 


deposited on the copper base 
alloys for any 


specific application 
Many of these plates give positive cor 
rosion protection for opperi 
loys—as might be exp und from a 
consideration of the Electromotive 
Force Series (see Table II, page 115, 
Sept. PRODUCT ENGINEER ING Tin is 
widely used for this Mn Zinc 
however, is rarely deposited on the 
copper base alloys, because of its 
tendency to form surface alloys by dif- 
fusion, with a consequent loss in total 


t 


base al 
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strength. Cadmium is occasionally 
plated; it finds specific application 
where brass or bronze are to be placed 
in contact with aluminum. Cadnium 


plating the brass or bronze and alumi- 


num lessens the disintegrating effects 
of galvanic corrosion 

Toen ‘ opper-zin high brass is 
used, a high quality finish is required 


Polishing, buffing and plating are more 
easily and inexpensively performed on 
this alloy than on any other in the 
brass family. For the combination of 
decorative and corrosion resisting quali- 
ties, brass is usually nickel slated be- 
fore the final metal plate is applied 


A typical chromium plating cycle 


for brass includes the following steps 
Assuming the parts are oil soaked and 
have a surface « ale, they will be vapor 
degreased, and "bright dipped" in the 
usual sulfuric acid-nitric acid dip. The 
parts are rinsed and dried, and pol 
ished and buffed or just buffed. The 
work is then cleaned in an alkaline 
cleaner, rinsed, pickled in muriati 
acid, rinsed, and bright nickel plated 
for as long as the specification re- 


quires. Bright nickel plating, usually 
as an undercoat tor chromium 


plating, reduces finishing costs with 
no sacrifice of quality. Without hav 
ing to buff any further, the work is 
rinsed and transferred to the chromium 
plating bath for 90 seconds, rinsed, 
and dried. Instead of chromium many 
other metals can be plated over the 
nickel for decorative purposes, except 
stannate tin which requires some other 
metal between the nickel and tin. 
Gold, silver, rhodium, and copper are 
“flashed” over nickel plated brass. 

A large number of oxidized or sur- 
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&. 


STEEL TOOLS are blackened with a proprietary, hot alkaline dip 
containing an oxidizing agent. Coating can be applied to parts in bulk 


Finishes 


face conversion finishes can be applied 


to the copper base 


alloys. The most 


widely used are the "black" sulfide 
coatings formed by immersion in 
aqueous sulfides; they vary from 
brown to black depending on the 
treatment time, and «an be wire 


brushed to bring out highlights. The 
resulting finish resembles old copper 
ware and is known as an 
hnish. A many 


fects can be obtained 


"antique" 
great other color ef 
These coatings 
are generally lacquered for preserva 
tion. Frequently black oxide coat 
ings are specified on brass as paint 
bases where better paint adhesion and 
surface life than obtainable on un 


coated brass are required 


Ferrous Metals 


Although electrochemically more in- 
active than magnesium and aluminum, 
steel corrodes and disintegrates more 
rapidly than these two in most en- 
vironments. Light metals form thin 
impervious corrosion products which 
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E. F. Houghton and Company 


spread superficially along its surface 
and retards further corrosion; 
forms a loose, porous rust formation 
which progresses perpendicular to the 
surface. The rust is also more "noble" 
than the uncorroded steel, thereby ac- 
elerating corrosion of the steel around 
ind under it 

For large, structures the 
only practical method for protecting 


steel 


outdoor 


steel against corrosion is painting. This 
an be preceded by brushing on a de 
rivative of phosphoric acid, which 
forms a phosphate conversion coating 
on the steel. This coating acts as an 
idhesion base for the paint to be a 
plied and also retards the spread of 
rust under the paint. The first organic 
finishing" 
cation of a red lead primer. Finally 
the top coats are applied 

Steel which is stored, either fabri- 
cated or unfabricated, can be preserved 
economically by coating with a rust 
retarding oil especially marketed for 
this purpose 

For minimum corrosion resistance 
or for applications requiring an ad- 
herent paint base, there are a number 
of phosphate treatments for stecl, simi 


step is usually the appli 
I rt 
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Parker Rus, Proof € 
IRON AND STEEL PARTS are given proprietary phos- 
phate coating (Parkerizing) for increased wear resistance. 


mpany 


lar to the well known bonderizing and 
parkerizing treatments. These treat- 
ments are applied by immersing the 
degreased, cleaned, and pickled steel 
articles in a solution of a phosphoric 
acid salt for the prescribed period of 
time. Two commonly salts are 
the zinc or manganese icid 
salts of phosphoric acid. Since phos 


phate coatings are absorptive, the cor- 


used 


dibasic 


rosion resistance of phosphated steel 


can be increased by impregnating the 
1 


coated steel with oil or waxes 


The phosphate processes are inex 
pensively and easily applied; no cur 
rent is required and the parts are 


amenable to bulk handling. However, 
for optimum corrosion 
particularly in 


additional 


resistance, 
severe outdoor en 
vironments protection IS 
necessary 

For additional corrosion resistance 
on steel articles, the two most widely 
used coatings are zinc and cadmium 
plates. Zinc and cadmium are the only 
two commercial which 
protect steel by the sound method of 
electrochemical action (see Tables I 
and II, page 134, Sept. 1946 PRODUCT 


ENGINFERING). Wherever bare steel 


electroplates 
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COMPOSITE COATINGS of copper, nickel and chromium are 
plated on these zinc-base die cast. grilles, dashboard parts and 


shows through a cadmium or 


plate, the zinc or cadmium 


zinc 
orrode 


preferentially and the more noble steel 


is protected cathodically. The corro 


sion products formed on cadmium and 


zinc arc. self. sealing retarding the 
spread of corrosion. The 
value of 


a function of their 


protective 


zinc ofr idmium 


oatings 1s 
thickness 


Ihe materials going into the zin 


n T 


plating process ar onsiderably less 


expensive than those used in cadmium 


plating; the cost ratio of raw mate 


However 


schools of thought 


iv 


rials is about 1 to 8 there 


are two opposing 
rt 


on the question of zinc vs cadmium 





plating The cadmium proponents 


orrosion prote tion ot 





ips, which greatly reduce the Ik 


of corrosion products. Zinc plated and 
appropriately 


Passi\ ited storm win 
dow hinges have been exposed by the 


writer for more than a 





ibso 
tion. Where 
no passivating dip is used 
plating is preferred on 


or threaded parts 


year with 
lutely 


no surface discolora 


cadmium 


losely fitting 


Howe ver conside f 
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ing the lower price of zinc plus the 


that passivating treatments are 
so effective, it is probable that zinc 


will more and more displace cadmium 


is a corrosion retarding electroplate 
tor steel. 

Zinc is deposited from either an 
wid sulfate or a cyanide bath, and 


idmium from a cyanide 


general, the cyanide have 
vility than the acid baths 


solution. In 
solutions 


wider applica 





Both cadmium and zinc plating baths 
by the addition of suitable. bright 
eners, deposit semi-lustrous electro 


plates which combine corrosion re 
sistance with attractiveness. Bright dips 
after plating also enhance the luster 
of the deposit ind they also passivate 
th plated surtace 

onomical 
method for small parts; the bulk han 
{ling 


Barrel plating is an 


sually lowers the plating 


osts 


to from 5 to 15 cents per Ib of work 


notably copper, tin 
he 


Other metals 


nickel, silver, lead and iss—can_ he 


leposited on steel for corrosion re 


aximum pro 





however, for n 





tection, the deposit must be pore free 

must form a continuous envelope 
iround the steel. These metals are 
more noble than steel, and wherever 


bare steel is exposed, 
within the area 
Nevertheless, for many applications, 


steel is plated with a more noble metal 


corrosion Is à 


celerated exposed 
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Dovhler Jarvis Compan 


exterior ornaments for Hudson, Packard and De Soto cars. The 
depressed lettering is filled in with black enamel. 


food 
and 


Steel-base handling 
cans for food are tin 
plated, since under conditions existing 
on the inside of tin cans, it is claimed 
that tin is anodic to steel and protect 
steel in the 


cadmium 


equipment 
we trays 


s 
1 


same manner as zinc an 
Zinc and cadmium, how 
ire not suitable for plating food 
handling equipment 
extremely Silverware is fre 
quently heavily silver plated steel 


ever 


because they are 
toxi 


Where reflectivity as well as corro- 
sion resistance is required, steel is 
plated with several metals as final 
coats ; copper and nickel or nickel alone 
are usually intermediate deposits. A 
typical cycle for chromium plating steel 
products where corrosion resistance and 
high reflectivity are required, would 
be: Polish steel (grit size depends on 
initial condition of steel); finish 
polish with 220 grease wheel or buff 
with greaseless type compound ; 
per plate and buff or bright copper 
plate (0.0002 in.) ; bright nickel plate 
(0.0003 in.) Other 


silver or brass 


cop- 


chromium plate 


metals, such as gold 
an be substituted for chromium as the 
final specified coating; the copper and 
nickel provides corrosion resistance 
There are many special applications 
for other deposits on Lead 
plated steel is used for acid sulfate 
environments; brass plated steel as a 


base for bonding rubber to 


steel 


steel ; 
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for the plating of tant” 
| p m i ig o Corrosion resistant 
Table I—Economy vs Utility of Coatings on Ferrous Metals or stainless steels. For ornamental pur- 











Coating l st Economy and l tility Relative to other € oatings poses, such as the gold plating ot 
Stainless steel watch bands, a combi- 
nation of the anti-corrosion properties 
Film * rust re- Rust preventive Very economical but is only applicable where parts of stainless steels plus the visual prop- 
arding oil during storage are stored. Not practical for service use erties of whatever the final plate is 
Phosphat Paint, oil, or wax! Economical to apply. Some corrosion resistance is tO be, may be required The very 
coating base obtained but for best results, coating should be used property of these steels that makes 
as base for further materials. Specific use as an “oil them so corrosion resistant also makes 
holding" wearing surface on piston and cylinder walls Senn d Mu: 
hem difficult to plate in the conven 
P Cadmium plating Corrosion resist-| Excellent resistance to corrosion. Economical, al- tional manner. This property stems 
ince though not so much as conversion coatir Par from the existence on the stainless 
TI m t co ea Td steel of a thin but impervious "self 
OB fox anaon anni healing” coating of chromium oxide 
. The procedure for plating, to over- 
Zine plating Corrosion — resist-) On a par with cadmium above, utilizing materials fat ome this difficulty, is as follows 
- a nexpensive than in cadmium plating 1. Alkaline clean and rinse 
Pa obedit Comeden sla e belii dics adl coniu 2. Pickle in 50 percent by volume 
ance because of its non-toxic nature nuriatic acid and rinse 
3. Strike in a nickel plating solu- 
— ee ecl = E o Seien E m a A s E EE tion of the following composition 
Mikal fu div woudl aa nal conten Nickel chloride 2 lh per gal; muriatic 
acid 1 pint per gal; water to make 1 
B »ond for rubber gal; 6 volts dc at room temperature 
: “as ising nickel or gas carbon anodes 
Hard m | Build up under- Expensive process where build up is required. How i. Plate in a conventional manner 
sized parts, pro- ever, salvage value often warrants use Failure to employ this modified pro 
long tool lite edure will result in peeling of what 
Bick aid Bldesnn eel | Vasr.eennaial elena Mdilieihed uudimedus 0859 plated on the steel. Table I 
s desired sums up the processes lescribed for 
ferrous metals 
Zinc Die Castings 
ron, nickel, or hard chromium plating orrosion resistance, increased by oil Zinc die castings must be coated 
to build up worn or undersized parts; immersion, but the coating is not in some manner, for without protec 
ind porous chromium to provide wear notable in this respect tion they turn dark; or in humid or 
resistance low friction surfaces Porcelain enamel, an inorganic re saline atmospheres they form bulky 
A widely used conversion coating fractory coating is also used widely white corrosion products 
n steel 1s the jet black, somewhat ab- for coating steel, on cooking utensils, There are a number of surface con- 
sorptive iron oxide coating formed stove tops, and similar applications. version coatings available for zinc die 
in hot concentrated caustic solutions However, it is not within the scope astings. These include passivating 
This coating serves as an economical of this article to evaluate these refrac hromate dips, phosphate dips, and 
lack finish on steel capable of being — tory coatings proprietory blackening processes for 
ipplied to parts in bulk. It has some There are some limited applications a combination of appearance and cor- 
4 
e 





Parker Rust Pro.f Company 
EFFECT OF OUTDOOR EXPOSURE for one year on untreated perforated in many places and lost 33 percent of its weight 
steel panel (left) and on phosphate coated steel panel. After Treated panel was sound, and lost only 10 percent of its weight 


removing corrosion products, it was found that panel at left was For best resistance, organic coating is applied over phosphate 
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rosion resistance, 


particularly when 
lacquered 


The chromate dips passi 
vate the surface; in addition, some 
impart an attractive brassy golden 
color to the casting, which is a visual 
improvement over the normally gray 
ish cast. These conversion coatings are 
economical and, particularly when 
painted, are suitable for zinc die cast 
ings unless a highly reflective coating, 
usually chromium is required ; then the 
only answer is electroplating 

When zin 
a nickel plating operation must be in 
cluded to maintain sustained quality 


die castings are plated, 


Copper, brass, gold or silver plated 
directly on the die casting, slowly dif 
fuse into the casting with consequent 
deterioration. To prevent this difficulty 
special die cast nickel coatings are de 
posited directly on the casting, or more 
usually conventional or bright nickel 
is plated a previously deposited cyanide 
copper 
ess is more expensive than the other 


ndercoat. The plating pro 


processes, but it “dresses up” a zine 


die casting to a far greater extent 


Lead Base Alloys 


Lead base alloy parts are plated for 
ippearance primarily. Buffing of the 
metal does not result in the high finish 
desired. The intrinsic softness and 
low temperature flow characteristics 
cause a “dragged” or diffuse appear 
ance on buffing. However, by buffing 
for smoothness, plating, and coloring 
where required, a highly buffed effect 


l A typi al cycle would be 








New Jersey Zinc € 


FRONT RING of the new "Heat King 
electric room heater is die cast of zinc and 
then chromium plated. Drawn steel sup 
port tube is also «hromium plated 
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Table II—Electroplated Coatings 


Deposited Metal Basis Metal 


Base for rubber adhesion 


Applications 


Decorative coating for 


the purpose of matching pure brass or bronze 


Brass An 
Cadmium Steel 
Cadmium Brass, or bronze and 
aluminun 
Chromium Any 
lecorative ndercoat thick 


Chromium (hard Any lirect or on Wea 


I 


Corrosion resistance /0.00015 in. mild servie: 


0.0005 in. severe service 


Corrosion resistance through. prevention of gal 


vanic corrosion 


ised on nickel. Decorative— plated. 0.00001. to. 0.00002. inches 


sistance on tools as taps, reamers, broa hes 


pper or nickel files and cams, on molds for lastic or rubber for 
lercoat longer life and maintenance, of sm oth finish 
Hardness and wear on dies 
Heavy coatings for build up of undersize parts 
Copper (acid Plastics, glass, stain Initial electroplated coat on non metallics 


less steel, other ma- Flectroformin 


g and electrowinning 


erials Protective coating for the silver on glass mirrors 
Conner inide Stet Ur t for buffing n which nickel rd 
chromium are deposited As a “stop off” tor 


selective carburization of steel 


Zinc die castings 


Undercoat for nickel. 


Copper (cevanide Aluminum Undercoat for nickel 
Gold Any Resistance to tarnish and attack by chemicals 
Sales appe al of gold 
Resistance to oxidation at elevated temperature 
Plating of laboratory apparatus for protect 
against corrosive fumes. Infra-red reflectors. 
Ir Any Flectroforming 
Building up worn or un lersized parts 
Lead Any Resistance against various acids and chemicals 
Nickel Ar frequently on} Undercoat for decorative hromium or other 
copper undercoat decorative metals 
Building up worn or undersized parts 
| Corrosion Protection of brass, steel, and zine die 
castings. Electroforming 
Rhodiun Nickel undercoat Hard, tarnish resisting, highly reflective coating 
Any Decorative. 


Eating utensils. 


Electrical parts to decrease contact resistance 


Electrochemical measuring instruments 
Surgical apparatus 
Musical instruments 


Steel, brass, others 


Corrosion resistance particularly for food handling 


equipment 
Anti scuffing or seizing coating on cylinder and 


piston surtaces. 


Zine Stet C 





Butf, clean and pickle (short time for 
oth) ; plate copper and color or plate 
right nickel; “flash” plate final plate 
(chromium, gold, silver) 

here are many coatings, particularly 
plated coatings, which have specifi 
ises, relatively independent of the 
asis metal upon which they are a 
plied. Most plated metals can be de 
posited on most of the basis metals 
discussed previously, with different ef 
fects. Table II lists all the commonly 


l 
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rrosion resistanct 





plated metals with their general and 
some of their specific applications 


EprroR's Nori The coatings dc 
scribed in this series (see “Inorganic 
Finishes for Light Metals” by J. L 
Bleiweis, September issue) are not 
presented as the complete answer to 
all coating problems. In forthcoming 
numbers, PRODUCT ENGINEERING will 
present a similar discussion on the or 
ganic finishes 
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Double Turboprop Engine for Small Aircraft 


Foreign abstract from 
Gas Turbine Propeller 
don), p 415, May 9, 1949. 
THERE 
Great 

engines 


single 


‘Double 
Engine,’ 


Mamba 
(Lon 


IS A DEFINITI 
Britain toward 
coupled to 
power 


TENDENCY 1n 
using aircraft 
torm 
this ar 
be ined to tl 
been confined to the 


iurcratt 


gether to 
units. So far, 
rangement has 


larger types of There is a 
that the idea of 
oupled engines will he extended soon 
to smaller aircraft 

Armstrong Siddeley Motors 
ited, Coventry, announced recently the 
introduction of the Double Mamba, 
which consists basically of two Mamba 
IT gas turbines placed side by 


Although the 


together at 


possibility, how: ver 


Lim 


side 
engines are joined 
the front, mainly by means 
of the air-intake casting and propeller 


two 


shaft reduction-gear casing, they arc 
otherwise two separate power units 
with their own fuel, lubricating and 
ontrol systems. Each engine is pro 


[ 
vided with its own reduction gearing 


which is arranged to drive one of two 
ounterrotating coaxial propellers 
The small over-all diameter of the 
Mamba makes it possible to obtain 
in exceptionally compact power unit 


with this arrangement, and the over 
ill dimensions are such that it may 
prove possible to fit the unit into 


single-seat naval aircraft, 
ing a considerably greater factor of 
safety. The manufacturers claim that 
the combination will give a 
power-weight ratio for maximum 
power operation with considerable 
economy in fuel consumption when 
ruising at low powers. 

The combined 
‘ine wheels 
15,000 rpm, which is 
propeller-shaft speed of 1, 
Y à 
ratio 


thereby giv 


high 


and tur 
a speed of 
reduced to a 
150 rpm 
gear of 0.097 to 1 
This reduction is obtained by 
1 combination of epicyclic and ordi 
nary spur gearing, the port engine 
living the front propeller, and the 
ert engine the rear propeller 
Each engine is provided with its own 
epicyclic reduction-gear unit, which is 
driven. through a helical-tooth 
fitted to the forward 
shaft of the compressor. The sun 
gear meshes with the larger gears of 
three compound planet gears, the 
smaller gears of which mesh with 

fixed gear ring. Both the smaller 


compressor 
rotate at 


reduc tion 


sun 


gear extension 
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planet gears and the fixed gear ring 


have spur teeth. The front of each 
planet-gear carrier is fitted with a 
spur gear, which, on the port engine 


drives a gear fitted to the propeller 
shaft through an idler; and on the 
starboard engine, drives the propeller 
shaft idlers, the extra 
idler being provided on the starboard 
engine in order to give 
tion of the propellers 
the extra idler, however, 
trains are identical 


through two 


counterrota 
Apart from 
the two gear 


Each sun gear has 27 teeth and 
rotates at engine speed, namely, 15, 
000 rpm. The helical planet gears 
have 38 teeth and the spur planet 
gears 15 teeth; both rotate at 2,116 
rpm. But owing to the action of the 
63-tooth fixed gear rings, the car 


riers, 


ind therefore the integral spur 


and rear of the 
which is located just 
behind the air intake and engine- 
mounting casting. The drive is trans- 
mitted from the propeller, shaft re- 
duction gear single in- 
clined bevel shaft that passes through 
one of the airfoils in the intake 


front 
wixiliaries case, 


fitted at the 


through a 


The complete unit has a width of 
52.8 in. and a height of 42.35 in 
The over-all length, measured from 
the rear face of the propeller-fitting 
cone to the rear face of the turbine 
housing is 79.83 in.; the dry weight 
is 2,000 Ib. Under sea-level condi- 
tions and at maximum take-off rating 


of 15,000 rpm, the propeller-shaft 


horsepower is 2,540 and the net jet 
thrust 770 lb, while for maximum 
continuous cruising at 14,000 rpm, 


and an air speed of 


300 mph, the 





gears, rotate at 2,170 rpm propeller-shaft horsepower is 2,300 
On each engine the auxiliaries are and the net jet thrust 225 pounds 
è e e 
Collecting Standardization Data 
© 
From “Collecting Standardization Data fication standards, with the aim of 
by J. R. Townsend, Standards World. eliminating assignable causes and se- 
Summer 1949, Vol. 1, No. 3 s 


IN THIS ARTICLE the Past-President of 
the ASTM has revised and expanded 


the original article published in the 
ASTM Proceedings in 1933. 


Standardization data is needed in 
determining the distribution of qual 
ity characteristics materials, in 
setting economic standards of quality, 
in comparing the relative merits of 
two or more materials for particular 
use, in controlling quality at desired 
and in predicting what varia 
tions in quality may be expected in 
subsequently produced materials. They 
ilso aid in discovering the distribu- 
tion of errors of measurement in par 
ticular test methods, in specifying the 
precision of standard tests and in set 
ting up economical testing and sam- 
pling procedures. They assist in dete: 
mining relationships between 
properties of materials or between in 
lirect measures or direct measures of 
physical They may lx 
dd to fad the physical causes of the 
behavior materials under particular 
conditions and to reveal the 
causes of non-conformance of speci- 


tor 


levels 


two 


propert 1€s 


service 
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uring economical control of quality 
The first part of the article covers 
the general consideration in establish- 
ing quality standards, specification 
limits and methods of tests. Methods 
of drawing of specification require- 
ments are then analyzed. The items 
to be considered in the collection of 
standardization data are then listed 
and discussed. These items are 


1. Statement of the problem 
2. Selection of investigation per- 
sonnel, if necessa 

3. Analysis of the problem. 

4. Collection and review of all per- 
tinent prior knowledge. 

Division of the problem in phys- 

ical and chemical laws involved. 

6. Segregation of those portions of 
the problem requiring separate investi 
gation where prior 
not be used. 


knowledge can 


Selection of the sting equit 
ment. 

8. Selection of the exact condi- 

tions under which tests are to be 


made and the exact method of pro- 
cedure. 


9. Selection of methods of cal yra- 
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tion of testing equipment to be used 
by one or more collectors of data 

10. Determination of method of 
drawing representative samples to be 
measured 

11. Statement of accuracy desired 
in final results for each sub-group of 
tests 
12. Collection of preliminary data. 
13. Preparation of instructions to 
€ followed in the collection of data 
14. Tabulation of 








data in sub 
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groups, corresponding to the several 
sets of conditions 

15. Observation of trend of results 
as investigation proceeds 

16. Presentation of data in a form 
leading to logical conclusions 

The pitfalls which are quite com- 
mon in the investigation of work of 


this kind and which will result in 
bad data are summarized briefly 
These pitfalls are 

1. Oversimplification of a test in 


I N G 


order to obtain reproducible results. 
2. Presupposition of the end result. 
3. Lack of flexibility of program. 
The author discusses the possible 
errors which may be made under each 
of these categories. The last part of 
the article gives several examples of 
planning for the collection of stand- 
ardization data. These examples serve 
to illustrate the principles described 
earlier in the article. Numerous foot- 
notes cover important publications. 





Methods 


From “Hardness Testing” by J. Winning, 
Mechanical World, June 3, 1949. 

HanbNEss might be defined as resist- 
to penetration or abrasion, but 
not both, since it does not necessarily 
follow that the hardest materials on 
this reckoning are always the most 
ibrasion Engineers have, of 
ourse, long recognised the fact that 
hardness is not a single well-defined 
property of m and for 
least, are agreed 


ance 


resistant 


atter, test 


that 


p 
pur 


poses, at two 


leading characteristics of metals and 
illoys best meet practical cases These 





Diagram showing the geometry of 
The 


Fig. 1 
the ball and the pyramid indenters 


standard angle is 136 degrees 





> 


Fig. 2 
between hardness readings obtained by 


Graph showing the relationship 


three different methods. (1) Standard 
diamond pyramid. (2) Ball loaded to 
give constant diameter impression 


(0.375D). (3) Regular Brinnell. 
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of Penetration Hardness Testing 


are resistance to penetration as exem 
plified by Brinnell and similar test, 
Rockwell testing and the like 
ommonly, a 


Amsler test 


and, less 
rasion resistance as in the 


Principal of Brinnell Testing 


In principle the Brinnell test con- 
sists Of forcing a hardened steel ball 
into the surface of the metal under a 
fixed load. The size of the impression 
thus made is obviously a ; 
the resistance of the material to this 
kind of deformation or penetration 
In order to rationalize the numeral 
thus obtained, Brinnell takes the pres 
sure on unit area (kg./mm^) required 
to produce the impression, as the hard 
The Brinnell hardness 
is consequently a pressure. For some 
reason the spherical area of the im 
pression was chosen in calculating this 
pressure, although it would have been 
much simpler and more rational to 
reckon the projected area. Unfortun 
ately, all other developments of pene 
traton 
Brinnell 
oncordant It 
Brinnell’s 
not a indoned 
ha j l 


measure of 


ness number 


hardness tests followed 


in order to keep the figures 
pity that 
mathematics were 

ifter his machine 
I il work 


re would 


have 


now seems a 


lumsy 


soon 


prove 


nn t 
In mos 





lift Brinnell 
fig ind could he computed readily 
from the diameter of the impression 
(See Table I.) 

Because a ball was usc l presumably 
ecause ball bearings were readily 
available, the hardness numeral de 


onsiderably on the ratio idopted 
between the load and the ball diameter 

Practical 
hall machines 
that there is an “optimum” 


experience in the 
indenting 


use of 
these shows 
depth for 
the ball to penetrate, on either side of 
which accuracy falls away for different 
reasons. If the impression is between a 
half and a quarter of the ball diameter, 


it yields reasonable and practical sensi- 
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tiveness to differences in hardness 
With a fixed load and ball diameter, 
of course, this condition limits the 
range of accurate readings. 

Fig. 1 illustrates this condition dia 
grammatically. Here, a ball of diameter 
D is pressed into a surface to make an 
indentation of diameter 0.375D or 
3/8D, that is, the mean position postu 
lated above. The tangent to the point 
of contact in one plane, it will be ob 
served, makes an angle of 136 degrees 
This is the point angle chosen for dia 
mond indenters of pyramidal shape 
(e.g. the Firth and the Vickers). Since 
the pyramid always makes impressions 
of similar geometrical shape, simulat 
ing conditions laid down as ideal for 
the ball, the (load diameter?) ratio is 
of no significance, and any load can he 
used according to requirements 

There is another method of attack 
ing this problem, exemplified in the 
Monotron hardness tester, in which the 
ball is pressed into the specimen to a 
constant depth, the required load, in 
kilograms, being the measure of hard 
ness. This, calculated as a pressure on 
the area of the impression, gives results 





Fig. 3 
in standard Brinnell machine 


Pyramid indenter to replace ball 





Table I—10 mm Ball and 3.000 kg 
Load 
Dia of Normal Corrected 
Impression — Brinnell No Hardness No 
2.5 mm 601 612 
4.0 mm 229 329 
6.0 mm 95 106 
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which are concord ant over a wide range 
of hardnesses. Fig. 2 shows graphically 
how the three methods compare. 


Diamond Testers 


the diamond is the hardest 
known when tested by all 
accepted methods, such as crushing 
strength, ability to scratch other sub- 
stances of comparable hardness (e.g. 
glass), high resistance to abrasion and 
the like, it is chosen as the standard 
penetrator. An  industrial-type — dia- 
mond, mounted on a suitable holder 
and polished to the required form, 
usually a square pyramid with a per- 
tectly sharp apex of 136 deg angle be- 
tween faces, is used as an indenter. The 
loads are chosen so that the diamond 
is not forced into the material beyond 
its largest dime and normally 
only a comparatively small portion at 
the end is used to make the mark. The 
apparatus for these tests is precision 
nade, since the diamond is not large 
enough to take heavy loads, and it is 
but seldom that loads of 120 kg. are 
exceeded in this type of equipment. It 
therefore becomes necessary to increase 


Since 


substance 


nsions, 


the sensitivity of the measuring device 
for measuring the size of the small 
square impression very considerably. 
This is accomplished by means of 
rather high-magnification measuring 
microscopes. These give an image of 
20 to 30 times magnification, which 
can be readily measured to as little as 
1.001 mm. It is assumed that the dia- 
mond is incompressible, that is it does 
not distort under load, and this is prac- 
tically true, 


although the pressure on 
the sharp 


point very high 
This last consideration makes it neces 
sary that the load should applied 
niformly and with precision, other- 
wise there is grave risk of splintering 
the diamond, and various spring and 
il dashpot devices are in orporated in 
the machines that no shock 


must be 


to ensure 
possible 
above 


loading is 
On the 
liamond is a 


then, the 
epted as the standard for 
irdness testing, and the relation be 
tween hardness and depth of penetra 
tion should be linear. Fig. 2, curve 
Illustrates this. The ball, loaded to 
onstant diameter impressions, 
xactly concordant readings up to about 
00 D.P.N. but beyond this the ball 
tself begins to yield and gives dis- 
torted impressions. This is seen in 
? where it begins to diverge from 
the standard curve. The orthodox 
Brinnell hardness curve (curve 3) is 
even worse and shows considerable di- 
vergence at comparatively moderate 
hardnesses in the region of 300 D.P.N 

In view of the many advantages of 


assumptions, 


> 


gives 


urve 
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the pyramid indenter over the ball, it 
is surprising that it has not been 
adopted more generally. It is not pos- 
sible to use diamonds as large as, say, 
a 10 mm ball, but excellent and prac- 
tical substitutes can easily be found. A 
pyramid of not more than 0.35 in. 
(8.89 mm) diagonal (Fig. 3) can be 
made of tool steel and readily adapted 
to take the place of the ball in the 
standard Brinnell machine. Such a pyr 
amid much more accurate and 
easily read impressions than the ball, 
and does not distort any more than the 


gives 


Fig. 1— This making switch mechanism is accurate to 
` . | 
Consistently 
From “Consistency of Timing Obtained 
with Heavy Trigger-Released Mechan- 
isms,” by L. Gosland and A. A. Hudson, 


The Engineer, April 8, 15, 1949. 


[WoO HEAVY 
€ onstructed te 


MECHANISMS have been 
) perform accurately timed 


sudden motions. The first is a switch 
for closing an electric circuit in about 
0.03 sec with a consistency of 
+0.00016 sec. The second is for 


breaking a circuit in about 
with a consistency of --0.001 seconds. 

The closing switch is shown in Fig 
1. Activating the solenoid actuates a 
and toggle mechanism to re- 
lease the spring loaded rod connected 
to the moving contact. When the cir- 
cuit is closed, a cam locks the moving 
contact in place through a pin attached 
to the contact. Before actuation of the 
solenoid, the cam is held back in a 


0.03 sec 


scissors 
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ball at high hardnesses. Suitable mate- 
rials for manufacturing these pyramids 
are 1 percent carbon-chrome ball bear- 
ing steel, any of the usual grades of 
high-speed steel, or even silver steel, 
all suitably hardened, of course, to the 
maximum  obtainable. If precision 
grinding equipment is available, Stel- 
lite or Wimet would be even better. 
The fact that a variety of loads can be 
used to suit test conditions (e.g. light 
loads for testing thin materials) is 
most convenient, and considerably ex- 
tends the usefulness of the equipment. 


Tripping 
olero1d 








+ 0.00016 seconds 


Timed Sudden Motions 


neutral position by this pin. Motion of 
the pin releases the cam, which is then 
usted into place by a spring. When 
the circuit is open, the fixed contact 
is pressed against a stop by springs 
Closing the circuit forces the fixed con- 
tact away from the that the 
contact is supported by the springs 
Contact vibration is prevented by a 
dashpot attached to the fixed contact 

Since frictional effects account for 
most of the timing inaccuracies, they 
should be low as compared to inertia 
effects and hence the spring forces. Pin- 
joint friction torque is kept low by 
using pins small in diameter. Friction 
between the locking cam and the mov- 
ing contact pin is limited by the shape 
of the cam curve. When both cam and 
pin are accelerated without pressure 
between one another, the cam curve 


stop sO 
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shape will cause them to be just touch- 
ing one another. Further reduction in 
the importance of the frictional effects 
results from the high inertial forces 
and hence from the high spring forces 
The spring force on the rod is 140 Ib, 
about 100 times the resultant frictional 
torces. The force available for tripping 
the scissors and toggle mechanism is 


about ten times that required to over 
come friction. Experimental data from 
oscillograph records of the current in 
the tripping circuit and a low voltage 
d-c circuit through the main contacts 
shows that the consist 


ndicated above has been obtained 


ency of timin 


y 


The breaking switch mechanism is 


shown in Fig. 2. While the circuit ts 
losed, current passes from a roller 
contact through a spring loaded rod to 


a plug, which forms the movable con 
tact. The plug fits into a fixe 1 contact 
in the form of the P ig of a vessel 
containing air at pressures up to 35 
itmospheres. Release through the scis 
sors and toggle mechanism of the 
spring loaded rod removes the plug 
from the throat to break the circuit 
The stopping dashpots prevent boune 
ing of the rod after it has comy 


its travel. Guides for the rod are pro 





vided to improve gap adjustment pre 
ision. To avoid an initial resultant 








> 


Fig. 2—Breaking switch mechanism 
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force on the moving parts from air 
pressure, the rod diameter at the gland 
is equal to the throat diameter. Be- 
cause of the resultant air pressure force 
developed upon removal of the piss 
from the throat, a compensating dash- 
pot is added. This dashpot has a port 
of adjustable area to make it possible 


to obtain the necessary dashpot force 
As was done for the making switch, 


consideration was given to the reduc 
i 


tion of frictional effects. Here, also 


frictional torques of rollers were kept 
low by the use of small pin diameters 
long gland with a clear 


ance fit between rod and gland limits 
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the friction between these parts. The 
use of rolling, rather than sliding, 
contacts to deliver current to the rod 
makes it possible to maintain a high 
contact pressure with little friction. Al 
though the spring force on the rod is 
800 lb the frictional forces are 20 Ib, 
or about 2 percent of the spring forces 
In addition, the ratio of inertia forces 
to frictional forces for the scissors and 
toggle mechanism is also less than that 
obtained in the case of the making 
syitch. However, oscillograph records 
of the current in the tripping circuit 
and of the travel of the rod show that 
the desired accuracy was obtained 





Nitrogen Case Hardening, 


Foreign abstract from “Developments in 
Nitrogen Case Hardening” by S. € 
Churchill, Mechanical World, (Manches 
ter, England), p 5, July 1, 1949 

SURFACE HARDENING of metals by 


mmon methods is primarily an en 


richment of the marginal layers by a 
gas that reacts with constituents in 
the material The reaction usually 


forms a new condition that may itself 


possess the quality of hardness or be 
ipable of producing hardness in r« 
sponse o sut sequent treatment 
Nitriding is a particular case in the 
first category while carburizing is a 
generally recognized case in the se 
ond 

Both processes depend upon the 
mechanism of diffusion for the en 
richment of the reacting constituents 
with the hardening media. In both 
processes the reaction at the surface 
is essentially gaseous 

In the nitriding process, the nitro 


gen is always presente | to the surface 


of the material as a s derived from 


synthetic ammonia. In its derived 
form the nitrogen 1s atomic, an essen 
tial to the success of the process 
Gases omposed of omplex mole 


through solid 


th nitriding and carburizing 
pose is to produce a hard wear 
ase at the surface of the 
on case hardness is limited 


imate hardness of martensite 





ie. usual order of hardness obtain 
able in carbon steels, nickel or nickel 
hrome steels ranges from 650 to 


700 Brinell. In nitrided steels the 
hardness ranges from 600 to 1,200 
Vickers Pyramid Number; the hard- 
ness depending on the alloying ele- 
ments in the steel 

In most steels alloyed for nitrogen 
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hardening, the carbon content aver 
ages about 0.3 percent, with a range 
of 0.2 to 0.5 percent. Without an 
alloy addition a steel of this carbon 
content would nitride to give a max 
imum hardness of 300 Brinell, but 
the case would be extremely shallow 
Such surface hardness results from 
the nitrides of iron, which are not 
very stable. Their hardening effect 
is not sufficient to make it technically 
interesting to engineers. 

Among the numerous other ele 
ments that will combine with nitro 
gen to form nitrides are aluminum 
copper, chromium, manganese, molyb 
denum, nickel, silicon, tungsten and 
vanadium. Four of these have value 
in securing desirable properties in 
the hardened case and the core 

Aluminum alone has a greater 
hardening effect than any other ele 
ment, but the hardened layer is very 
shallow and tends to be brittle. The 
depth of case becomes more shallow 
is the aluminum content approaches 
Chro 
mium alone confers a greater depth 
of case, but the hardening effect is 
only a little better than half that of 
iluminum. With the addition of both 
lements in the optimum proportions 
maximum hardness of case is com 





its maximum hardening value 


bined with satisfactory penetration 

Molybdenum alone gives a pene 
tration curve of excellent shape, but 
the extreme hardness is not high 
This characteristic is of value in re 
ducing the hazard of embrittlement 
in all nitriding steels, particularly in 
those in which high core strength is 
derived from the alloying of nickel 
and chromium 

While alloying elements 
form nitrides that are stable between 
the temperature of nitriding and 


these 
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room temperature, and confer high 
or extreme hardness in the surface 
margins, they have a retarding effect 
on the diffusion of nitrogen; this 
characteristic leads to a condition of 
nitrogen saturation at the surface 


The nitrides formed in this skin 
have the particle form and are less 
hard than the acicular nitrides that 
form beneath it. Where maximum 
wear resistance 1s required the sur- 
face skin should be removed by 


burnishing. The average depth of the 
skin is about 0.001 in 
increase of 


The average 
hardness obtained by re 
moving the skin is approximately 250 


Brinell points for alloy steels con 
taining aluminum. Steels that con- 
tain no aluminum gain about 100 


points, but the harder zone is nearer 
the surface 

Carbon-chrome and carbon chrome 
molybdenum steels nitride to give a 
maximum hardness of 800/850 Brin 
ell with a case depth declining slowly 
in hardness until 
unchanged core 

Carbon-aluminum with or without 
molybdenum gives a nitrided hard 
ness of 1,000 Vickers Pyramid Num- 
ber. When chromium is added, the 
elements combine to form a nitride 
case the hardness of which may reach 
1,200 Vickers Pyramid Number. The 
hardness falls off rather rapidly and 
the case mergence with core is rather 
sudden. The addition of molybdenum 
improves nitrogen diffusion in car 
hon-aluminum steels and reduces the 
embrittling effect 

Steels specifically alloyed for nitro- 
gen hardening should be fully treated 
to give the optimum mechanical prop- 
erties before final machining to shape 
and size. When finally machined in 
the heat-treated condition there may 
be strains in the surface layers. Since 
mean that locked up stresses 
will be released during the compara 
tively long process of nitriding, it is 
idvisable that the steel be stabilized 
beforehand to avoid warping and 
listortion. A recommended treatment 
is to soak at a temperature of 30 to 


it merges with the 


strains 


50 C above the particular nitriding 
emperature 

Parts that undergo heavy machin- 
ing cuts, and are thereby strained, 


should be stabilized at the appropriate 
temperature before final grinding 
When machining to very close 
limits as for press or force fits, the 
growth in size caused by nitriding 
should be considered. Growth is re 
lated to the time and temperature 
of the process, but a reliable estimate 
may be based on case depth. Under 
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normal conditions, the dimensional 
increase 1s 0.002 in. per 
depth of case. A case depth of about 
0.030 in. is the maximum produced 
commercially, it requires a treatment 
of about 80 to 100 hours 

When specifying case depths for 
nitrided work, some thought should 
be given to the time required to pro- 
duce the case. Up to about 0.02 in. 
depth the time penetration curve is 
almost linear, Fig. 1, that is, 10 hr 
treatment will produce a case depth 
of 0.005 in., 20 hr produced 0.010 


0.030 in. 


in. of case, 50 hr. produces about 
0.021 in., but 100 hr produces rather 
less time than 0.030 in. depth of 


It is advantageous, therefore, to 
confine the case depth to the lower 
limits where the permissible amount 
of wear is closely limited 

The curves in Fig. 2 indicate the 
relationship between depth of case 
and hardness values for five grades 
of nitralloy These curves are 
based on full time treatment at tem- 
peratures appropriate to each other. 

All carbon steels that are hardened, 
ao matter by what process, will be- 
gin to soften when exposed to tem- 
peratures above 200 C. Nitrided steels 
remain when exposed to 
temperatures as high as 500 C for 
periods up to one hour. Prolonged 
exposure at 500 C or higher does 
lead eventually to some loss of hard 
ness. Thus the hardest grades retain 
a hardness value of 1,100 Vickers 
Pyramid Number for about one hour 
at 500 C; prolonging the period at 
the same temperature leads eventually 
to a fall in hardness to 800 Vickers 
Pyramid Number, and hardness re 
mains thereafter 

In grades of initially lower hard 
ness, the principal difference in prop 
erties derived composition ap 


case 


steels 


stable 


constant 


trom 


plies to the core. The mechanical 
properties of the core result from 
tempering at temperatures that are 


well above 
These core properties are 
unaffected by the 

Surface hardness 


the nitriding temperature 
therefore 
process 


ind surface finish 


when combined in a high degree af 
ford valuable protection against fa 
tigue failure. It is rare for fatigue 


failure to initiate on a nitrided sur 
face Where failures have 
occurred in nitrided steels, it has been 
found that the origin of fracture has 
been within the core 

The properties of the case in en 
hancing the endurance limit of the 
steel are advantageous only when the 
stress reversals are more or less nor 
mal to the hardened surface. In axial 


fatigue 
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Fig. 2—Relation between depth of case 
and hardness 


loading, the high strength of the case 
plays only a secondary part in resist 
ing the alternate compressive and 
tensile and the endurance 
limit will be that of the core princi 
pally. 

The properties of the case, how 
ever, extend beyond the high resist 
ance to normal fatigue and enter the 
field of corrosion fatigue. 

Nitrided steels are not truly within 
the stainless category, but the com 
bination of high strength and surface 
hardness with fatigue and corrosion 
resisting properties make them almost 
ideal for many services 

Machining and usual fabrication 
methods as employed in high duty 
alloy steels are equally applicable to 
the majority of the nitriding steels 

Nitrided surfaces are capable of 
being operated together as journal 
and bearing under conditions of poor 
lubrication as in water pump 
dle applications 

Steels alloyed for nitriding are 
weldable, but require the same pre 
cautions against cracking as are 
employed in the welding of ordinary 
high strength alloy steels 


stresses 


Spin 
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Probe-nosed jet-fighter plane approaches automatic-coupling cone on refueling hose 
trailed from belly of tanker plane. Transfer of 300 gal takes about two minutes. 


Midair Refueling of Jet Takes 90 Seconds 


AMERICAN AIR FORCE OBSERVERS, as 
well as English aviation officials, are 
greatly impressed with the possibili 
ties indicated by British experiments 
n air-refueling jet-powered | fighter 
planes 

Recently, these experiments came to 
1 dramatic climax when a Gloster 
Meteor was successfully refueled ten 
times from a Lancaster tanker during 
| continuous 12-hr flight over Eng 
land's south coast The flight set 
a new endurance record for jet air 
ratt and simulated a distance of ap 
proximately 3,600 miles 

Refuelings took place at about 
6,000 ft with the two planes flying 
at about 190 mph. Each contact took 


> 


between 11 and 2 min and a total 
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of about 2,500 gal of fuel was trans- 
ferred during the experimental flight. 


Technical Details 


The Lancaster tanker trails a short 
length of flexible rubber hose that 
has a metal cone fitted to the end. 
The receiving fighter, which comes up 
close behind the tanker, carries a 
pencil-shaped hollow tube, like a 
probe, in its nose. 

Maneuvering some 15 ft behind the 
tanker and just below its tail, the 
fighter pilot guides the probe forward 
into the cone and then accelerates 
momentarily until contact is made. 

The clamping mechanism in the 
cone consists of three toggles that 
latch over an annular groove in the 


probe. A forward thrust of 5 lb is 
sufficient to seat these toggles and 
lock the cone firmly on the probe. 
A rubber ring in the cone's seat seals 
the joint. 

When the joint is complete, the 
fighter pilot actuates a valve in the 
end of the probe, thereby opening the 
channel to his fuel tanks, and, at the 
same time, opening a valve in the 
cone, thus completing the circuit be- 
tween the planes. 

The hose is reeled out from the 
belly of the tanker from a spring- 
loaded drum affording automatic take- 
up of any slack in the hose. After 
contact is made, the fighter-pilot flies 
forward another four feet. At this 
point, a green light flashes automat- 
ically in the tanker’s cockpit, signalling 
the refueling crew to switch on the 
fuel pumps. 

Fuel flows from tanker to fighter 
at the rate of about 300 gpm until the 
fighters tanks are full. Another de- 
vice. then. switches off the tanker's 
pumps automatically. 

Breakaway is a simple matter. The 
fighter pilot eases back until the hose 
has been pulled out to its fixed limit 

65 ft. Here the reel is automatically 
checked and the drum locked when 
two pawls fall into notches on the 
drum's hub. 

The fighter plane then drops back 
still farther exerting a pull of 300 
Ib that is sufficient to break the toggle 
connection 

With paraffin fuel, the danger of 
fire is less than with gasoline. Flight 
Refueling technicians, designers of 
the complete system, say that they will 
probably introduce some form of 
flushing as a safety precaution. For 
this purpose, they favor the use of 
an inert gas like nitrogen as being 
non-corrosive and less soluble than 
carbon dioxide 

Sir Alan Cobham, chairman and 
managing director of Flight Refuel 
ing, predicts a great future for this 
new technique. Refueling of jet fight 
ers in flight could mean greatly in 
creased range on escort missions ac 
companying long-range bombers. It 
might also permit fighters to remain 
aloft for much longer periods in de- 
fending against invading bombers 

The noted English pioneer said 
that the technique could be used for 
simultaneous refueling of three fight- 
ers to be supplied from one tanker 

probably with hose units trailed 
from the wing tips and the fuselage. 
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The nose probe configuration as on 
the Meteor would therefore not be 
the standard installation, as each type 
aircraft would call for a special ar 
rangement 

Work is already progressing on a 
system to allow refueling at 600 gpm, 
thereby cutting down actual contact 
time between tanker and receiver 


Krypton and Xenon Gases 
Commercially Available 


MANY DIVERSIFIED PRODUCTS and 
processes will be improved by using 
krypton and xenon, now that these 
rare gases are available in commercial 
quantities at reduced prices 

Krypton occurs in the atmosphere 
as One part in one million, xenon one 
part in twelve million, and the separa 
tion and purification have presented 
complicated problems up until re- 

i 
cently 

The inertness of krypton, xenon 
and the other rare gases makes them 
superior to nitrogen for certain pur 
poses, since nitrogen, although con 
sidered inert, will combine with many 
elements at elevated temperatures 

Comparing krypton and xenon to 
argon, the former have the advantages 
of lower thermal conductivity, lower 
electrical resistance and lower ioniz 
ing potentials. Argon is now used in 
ionization chambers for tracking cos 
mic rays, an application where krypton 
and xenon hold promise of being 
superior 

Xenon has replaced mercury vapor 
in certain thyratrons and vacuum tubes. 
Unlike mercury, xenon will not con- 
dense at low atmospheric tempera- 
tures, and has electrical properties 


similar to mercury vapor 


Electronic Color Video 
Adapted for Present Sets 


PERFECTION of an all-electronic color 
television system “completely com- 
patible” with the present black and 
white video method has been an- 
nounced by the Radio (€ orporation of 
America in a written statement to the 
Federal Communications Commission 
in Washington 

The company said its system would 
not make present sets obsolete. Color 
programs could be received on pres- 
ent sets in black and white without 
any modification or in color with the 
use of an adapter. New receivers 
would be made to take the transmis 
sions directly in color. 

It has been generally assumed in 
the industry that the F.C.C. has been 
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awaiting the perfection of an all 
electronic color system. The Com 
mission turned down the Columbia 
Broadcasting System’s ‘mechanical 
method more than two years ago 
This system uses revolving filters in 
the camera and viewing screen to 
achieve the color effect, whereas the 
R.C.A method produces the color 
without such mechanisms 

The new system produces three 
signals, one each for green, red and 
blue. Following this, the signals are 
rapidly sampled electronically in. timc 
order for each color and then com 
bined. The resulting single-channel 
signal requires a total modulation 
band width of four megacycles 

At the receiver end, the radio and 
intermediate frequency circuits are the 


same as for a current black-and-white 
receiver. The video signal is then 
fed from these circuits to an electroni 
device that is the inverse of the signal 
sampler at the transmitter. This r 
stores the three-color signal channe 
of green, red and blue, and feeds 
them in simultaneous fashion to a 


three-color picture reproducing sys 
I 


tem to be viewed as a single 








Color Television Aids 
Study of Ram Jets 


Tests of a new industrial use for 
color television—remote observation 
of ramjet engine tests—have proved 
the promise of the application. The 
equipment was developed by Smith 





Linear Atom Smasher Installed at Stanford 


THE FIRST 15-FT SECTION of a linear 
electron accelerator, recently installed 
in Stanford University’s Microwave 
Laboratory, 1s expected to produce 70 
to 80 million electron velts. When 
extended to its full length of 160 ft, 
the accelerator will produce close to 
a billion electron volts 

A high power va 
been built and operated . 
adequate to power the completed a 


tube has 





an o itp l 


celerator. Several such tubes will gen 
power for the accelerator 


operating in pulses of about 1/1,000,- 





rt 
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ó See 
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First 15-ft section of linear atom smasher 


OOOth sec with a 1/60 se rest 
period Electrons will travel this 
microwave at a speed approaching 
that of light 
Attainment of the 
will inaugurate a new method for 


billion-volt goal 


studying properties of both 





tron and the proton and possibl 
neutron The A elerator also will 
make possible a check of the “shower 
theory,” based on the phenomenon 
that particularly energetic particles 
produce bursts of atomic particles and 


radiation when they collide 





at Stanford University. Ultimate length 


will be 160 ft. Concrete blocks act as shield against radio-activity 
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Kline and French Laboratories and 
the tests were conducted at the Wright 
Aeronautical Corporation Wood 
Ridge, N. J., under the direction of 
Dr. Peter Goldmark of the Columbia 
Broadcasting System 

As in all combustion research work, 
flame color is an index to combustion 
performance. In the ramjet engine 
undergoing development at Wright 
under Air Force Contract, color tele 





vision enabdies engineers to project 
these color changes to a safe and com 
fortable observation room any desired 
distance from the scene of the tests 
through the use of a coaxial cable 
Principal advantage of this use of 
television is safety for the technical 


I C A L 


crew since the exhaust temperature 
reaches as high as 3,000 F and com 
bustion pressures as high as 20 atmos 
pheres are developed. The vibration 
and noise are intense in the test cell. 
The television camera does away with 
all of these dangers and transmits the 
flame colors to an observation room 

Ultimate objective of the program 
is the location of the television camera 





igainst a quartz window in the side 
of the ramjet engine to permit opera- 
tion of the internal operation of com 
pression, fuel mixing, combustion and 
exhaust gas expansion. Television has 
been used industrially before but this 
is the first application of color tele 
ision to scientific research 





Automatic Plotting Board Will Simplify Navigation 


À TINY SHIP sailing a dry sea and 
automatically reproducing in mini 
ture the maneuvers of a real ship 
miles away is the latest development 
for precise marine navigation and hy 
drographic survey operations. The 
tiny ship is part of a new device 
known as a Raydist plotting board 


t 
Fhe dry sea on which the tiny ship 
sails is in reality a map that shows 
the coastline, harbors, rivers and 


channels as well as sandbars and 


rects 
In the operation of the Raydist 
System, a small radio transmitter in- 





Automatic plotting board makes exact record of course followed by a ship 100 miles 


alled on the full-size ship sends a 
gnal to several shore receivers that 
in point the exact location of the 
ship. These receivers in turn trans 
mit their data to servo mechanisms 
it the. plotting board. Flexible steel 
tapes link the servos to the miniature 
ship and pull it along the map while 
ı recording pen attached to the model 
nakes a continuous plot of the course 
By watching the model maneuver 
ng on the chart, an observer on shore 
an follow the exact course of a ship 
at a distance of five 

miles, the board will show the posi 


miles away 





at sea. Plotting accuracy is to within one part in five thousand 
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tion of a ship to within five feet of 
its actual position. 

With the board installed on board 
ship, it is possible to safely navigate 
narrow, twisting channels under ad 
verse weather conditions with pre 
cision and complete confidence. te 
have been conducted under conditions 
such as rain, snow and fog when op 
tical measurements would not have 
been practical In each case, ranges 
in excess of 100 miles have been 
realized with a hyperbolic Raydist 
system tracking ships at sea. The 
maximum radiated power for these 
tests was only 10 watts 

In addition to tracking ships, the 
Raydist systems and automatic plot 
ting boards can be used for oil ex 
ploration, hydrographic surveys, chart 
ing of rivers and channels and general 
air navigation 

This equipment has been developed 
by the Hastings Instrument Co. of 
Hampton, Virginia, for the U.S 
Navy Bureau of Ships 


sts 


Baked Graphite Film 
Reduces Bearing Costs 


A METHOD for applying a 0.00015 to 
0.0005-in. stable film of graphite to 
metallic and non-metallic surfaces 
takes advantage of graphite's high 
temperature resistance without TC 
quiring an oil-base — 

Process was developed primarily for 
the aircraft industry to fill the need 
for a stable lubricant at temperatures 
up to 2,000 F, but the method is fast 
being adapted to surfaces subject to 
galling at normal and sub-zero tem 
peratures 

The graphite coating is sprayed or 
dipped on wearing surfaces and then 
baked at about 600 Fahrenheit. Re- 
sulting film is at first dull dark grey 
but it quickly burnishes after initial 
break-in. Life of the graphite coat 


ing depends on loads and bearing 


pressures, but tests have proved that 
surface wear life can be increased 3 
to 10 times the normal on parts sub 
ject to high bearing and pounding 
loads 


In many machine elements, the 
graphite coating obviates the need for 
bushings, anti-friction bearings, plat 
ing or fluid lubrication formerly re- 


quired to insure free operation. A 
low-cost bushing coupled with graph- 


ite coating of the pin has given service 


life equal to or better than that at 
tained using higher-priced, anti-fric- 
tion methods 
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Magnetic and Electric Fields 
Studied With “Electron Probe” 


A new experimental technique 
using the electron as a probe to ex- 
plore electric and magnetic fields of 
extremely small dimensions has been 
announced by the National Bureau of 
Standards. Test data are recorded in 
the form of photographs that show 
the direction and strength of magnetic 
forces about any small magnetized 
object l i 

This so-called electron-optical 
shadow method” is the result of a 
series of electron microscope experi 
ments conducted in connection with 
i study of magnetic recording wire 
used to feed mathematical problems 
to a high-speed electronic computing 
machine 

The electron microscope is first 
used to form an ordinary image of the 
magnetic object. A fine wire netting 
of nonmagnetic material is then placed 
slightly beyond the focus of the mag 
netic lens system of the microscope 
so that the mesh casts a magnified 
but sharp electron shadow on the 
screen. The shadow network is thus 
superimposed on the image of the 
magnetized object 

Some of the electrons that form the 
shadow image of the wire netting 
must pass through the field of the ob 
yect and, in doing so, the electrons 
are deflected from their usual straight 
line path by the magnetic forces. This 
movement causes a distortion and 
change of magnification in the shadow 
image of the network. The effect is 
most noticeable in the parts of the 
fluorescent screen that correspond to 
regions of strong magnetic force in 
the magnetic field. Thus a visual rep 

tation of the strength of the 





enetic field at various points is 
btained. These patterns can then 

photographed 

A complete theoretical analysis of 
the shadow method has been made 
at the Bureau, and formulas have been 
worked out for calculating numerical 
values of the absolute field strength 
in the particular magnetic field being 
studied. These calculations are based 
on measurements of the distortion and 
magnification of the shadow image 
as it appears in the photograph. Such 
measurements can be made on ex 
tremely small or weak fields without 
altering or disturbing the field under 
study. 

The new technique promises to be 





National Bureau vf Standarda 


Shadowgraph shows pattern of magnetic 
held around a 1-in. horseshoe magnet 


in important tool in the study of the 
ferromagnetic  domains—groups of 
itoms that exist as small permanent 
magnets in iron, steel and other mag 
netic materials. A single crystal of 
obalt having very large magnetic 
lomains is being used in this study 
it the. Bureau. 

The polarization of barium titanate 
ind other high dielectric materials 
that are now widely used in the pro 
duction of small-sized capacitors for 
radio, radar and television can also 
be investigated 

In the field of atomic physics, the 
Bureau is adapting the shadow method 
to the study of space-charge fields in 
several types of electron beam ap 
paratus 

Another suggested application is in 
onnection with wave guides—elec 
troni pl imbing that replaces wires, 
resistors, condensers and inductors in 
ultra-high frequency radio and radar 
The Bureau pointed out that wave 
uide arrays often become so com 
plicated that no geometry can be used 
to calculate radio energy distribution 
in the system Through suitable 
wuxiliary techniques, it appears that 
field strength at critical 





P ints, such 
is the elbows in these wave guide 
systems, can be explored with this 


ron-optical shadow method 


New Bill Would Admit 


3.200 Foreign Technicians 


A new immigration policy that will 
permit people of professional and 
trade skills to enter the United States 
has been approved by the House 
Judiciary Committee 

The policy is expressed in HR 
3001, a bill that would set uP a 

i 


Foreign Skilled Personnel Board to 
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pass on immigration of needed skilled 
aliens without regard to the particular 
position the applicant holds in the 
quota list of his native country. Under 
the bill, the extraordinary immigra- 
tion would be limited to 3,200 per 
sons a year and the special visas would 
be charged against the quota of the 
country from which the skilled per 
son comes 

Here is how the law would work 
A personnel board, made of the Sec- 
retaries of Defense, Labor, Interior, 
Commerce, Agriculture and the At 
torney General, would act upon re 
quests of other governmental agen 
cies, both federal and state, as well 
as those of civic or private sponsors 
Upon approval of the particular ap 
plication, the immigrant would be 
permitted to enter the country on a 
visitor's visa. If, after a year, he is 
still working in his special field, his 
status would be made permanent 

Present regulations state that quota 
lists must be honored on a first come 
first served basis. The specialists that 
have already entered the country for 
specific purposes are here only on a 
temporary basis, and cannot be elig 
ible for permanent stay until their 
names have worked their way to the 
top of the master quota lists 


AEC Preparing to Release 
Data on Metals Techniques 


Atomic Energy Commission has 
taken the first steps to make possible 
the release of atomic energy techno 
logical information to American indus 
try. A trial program for examining, 
evaluating and declassifying selected 
technological information in the field 
of metallurgy has been inaugurated 
If this program proves effective, the 
Commission can be expected to apply 
the procedure to other fields. 

As the first move, a temporary ad- 
visory committee of re presentatives of 
professional societies and the busi 
ness press has been set up Chair 
man of the group is Sidney Kirk- 
patrick, McGraw Hill Book Com 
pany, New York City 

This committee will recommend 
members for a small working group 
of engineers, representatives of pro 
fessional societies and members of the 
business press in the field of metal 
lurgy to study information that could 
be declassified without revealing the 
specific relevance of the material to 
the atomic energy program. Special 
attention will be given to data regard- 
ing n blowers, valves and tech 
niques of handling metals 
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—when you have a friction materials 











problem, call Johns-Manville 


À PHONE CALL — or a letter — to your 
nearest Johns-Manville office can save 
days or weeks of precious time... 
whenever you have a design problem 
involving friction materials. 

Our field engineers are able and will- 
ing to give you valuable information on 
the entire range of friction materials. 
They will quickly help you select the 
right material for your job. 

Johns-Manville can give you 
this service because: 


I. We are pioneers in the manufacture of 


friction materials. 


2. We have accumulated a broad back- 


e 


ground of experience by supplving friction 
materials to practically every industry. 


3. We maintain one of the most extensively 
equipped laboratories in the world for the 


development of friction materials. 


So when you have any problem in con- 
nection with friction materials . . . for 
useon shovels, draglines, hoists, winches, 
cranes, presses . . . or any type of clutch 
or brake on any mechanism, call us. We'l 
be glad to give you the benefit of ou: 
experience. Why not write for the book- 
let FM-12A, which will show you com- 
prehensively how we can help 

you? Write to Johns- Manville, JM 


Box 290, New York 16, N. Y. 


Johns-Manville Lua 
FRICTION MATERIALS 
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Metal Finishing Process Information Sheets- V 


GEORGE BLACK 


Cooper Alloy Foundry Company 
MAGNESIUM 


MANODA ZH ‘ ‘ for producing CHROME PICKLE 
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OPEN SOON . .. NEW AUTO-LITE WIRE AND CABLE PLANT 
/) at Hazleton, Pennsylvania. Over 180,000 square feet of floor space equipped 
o with the most modern facilities for the production of wire and cable. 


Here's good s! The r gavaueed laboratory tests. 
a ec a ~ - L 

of this new HazlWte The Becifying oF Áuto-Lite wire and cable 

is fast becoming standard practice among 





the new increased facilities ^ei “the ‘Auto. 

Lite Port Huron plant, makes it possible to f 
accept additional wire and cable business. leading manufacturers who have found 
The quality of these outstanding products that money cannot buy better wire and 
is the result of 38 years of experience, cable. For an informative catalog, write to 


THE ELECTRIC AUTO-LITE COMPANY 
Wire and Cable Division 
Port Huron Michigan 





0 "UTE METER CETUR 


P TREES 


TUNE IN "SUSPENSE!"...CBS RADIO NETWORK THURSDAYS...CBS TELEVISION TUESDAYS 
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PRODUCT ENGINEERING REFERENCE BOOK SHEET 


| Belleville Spring Design Charts—VI "WT 


For description of chart construction see Product Engineering, January 1949, page 161. 
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This cost /weight saving was the happy experience 
of a farm equipment manufacturer who redesigned 
a portable grain elevator, 
channels with ] 34 


replacing angles and 
and 2" O. D. Armco Steel Tubing. 

The $9.44 saving on each elevator is in material 
costs alone. Besides this saving, the elevator is fabri- 
cated and assembled easier and quicker than when 
heavy angles were used. 

Dealers and their customers are pleased, too. They 
like the "new look" —the improved appearance of 
round Armco Tubing compared with bulky angles. 
They also like the lighter weight without loss of 
strength. (Total weight of the tubing is 128 pounds; 
the angles weighed 289 pounds.) 





(T 

ca 
n 
1 


— 


r 
EI II d 


"NT 


?" iid / 


4 
iu 14 


Momm 


This is a typical example of the savings in cost 
and weight that are possible when light structural 
products are redesigned with Armco Steel Tubing. 

The beauty of it is that this electric resistance- 
welded mechanical tubing can be adapted readily 
to almost any fabricating pattern you require. Made- 
to-order special or standard shapes help eliminate or 
greatly reduce many costly fabricating operations. 

If you believe the design of your products can be 
adapted to the economical use of Armco Steel 
Tubing, just mail the handy coupon. Armco engineers 
will be glad to work with you to determine the pos- 
sibilities of tubing for your requirements. Armco Steel 
Corporation, 3929 Curtis Street, Middletown, Mio. 


Export. The Armco International Corporat 


ER niaan no. 
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ARMCO STEEL CORPORATION 


»RMCO 


SEND MORE DATA ON ARMCO TUBING 


WE MANUFACTURE 
NAME 

FIRM NAME 

STREET 


CITY. 


ZONE STATE 
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HIGH- 


Since 1940, when Great Lakes Steel pioneered the application of 
high-tensile, low-alloy steel to cold-stamped automobile bumpers, 
there has been a growing trend to N-A-X HIGH-TENSILE steel in the 


automobile industry. 


Today, every car manufacturer is using the inherent better proper- 


ties of N-A-X HIGH-TENSILE steel for some part of his automobile. 


Bumpers and ¢grilles—hoods and fenders—body panels and deck 
lids—frames and bracings—wheels and hub caps represent a few of 


many applications of N-A-X HIGH-TENSILE steel to the modern car. 


N-A-X HIGH-TENSILE MEETS ALL REQUIREMENTS OF S.A.E. 950 


GREAT LAKES STEEL CORPORATION 


TENSILE STEEL 


HIGH- TENSILE sTEEL 


N-A-X ALLOY DIVISION « DETROIT 18, MICHIGAN 
Unit of National Steel Corporation 
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NEW MATERIALS AND PARTS 





INDEX OF ITEMS 


Product Manufacturer 
Accelerometer .. The Calidyne Co .178 
Actuator, Rotary Airborne Accessories Corp 170 
Blower, Small Centritugal Fairchild Camera & Instrument Corp. .178 
Connection, Electrical The Thomas & Betts Co., Inc 176 
Control Unit, Photoelectric Photoswitch, Inc es 178 
Control Valves Hydraulic Equipment Co 174 
Counter, Photo Electric De-Tec-Tronic Laboratories, Inc 168 
Counting Device .. Veeder-Root, Inc .. 172 
Coupling, Gear Š Sier-Bath Gear & Pump Co 168 
Dielectric Material Bentley, Harris Mfg. Co 174 
Drafting Machine, Precision..L. G. Wright, Inc.... a 172 
Governor, Centrifugal ..Pierce Governor Co.... 167 
Locknut .. Security Locknut Corp ..178 
Meter, Resistance ... - Crown Industrial Products Co 168 
Motor, Small Synchronous The R. W. Cramer Co., Inc . 170 
Motor Control Ünit, ElectronicThe. Brown-Brockmeyer. Co 172 
Oil-Filtering Material The Hilliard Corp 180 
Packing Expander, Hydraulic.. HPL Mfg. Co... 183 
Pump, Zutane and Propane The Yale & Towne Mfg. Co 167 
Pump, Sanitary Waterous Co. . ..170 





Centrifugal Governor 
Pierce Governor Co., 916 Sixth St., Anderson, Ind. 


Particularly adaptable in situations where corrective 
measures must be taken before putting “runaway” equip- 
ment back in operation, this micro-switch governor turns 
off electrically energized equipment when predetermined 
speeds are exceeded. The micro-switch is available on 
both the direct drive and the cable driven centrifugal 
governors. The cable driven governor features a flexible 
drive shaft with pulley, gear and tachometer adaptors. 
These permit power take-off from remote sources. Pierce 
governors are also available with a mercury arc switch 
which performs the same functions as the micro-switch. 
They are designed especially for operations involving fire 
hazards, such as grain elevators, mines, power boats or 
in the presence of explosive fumes. 


Plasticized Rubber Compound 
The Stalwart Rubber Co., 166 Northfield Rd., Bed- 
ford, Ohio 


This versatile material is recommended for use in fabri- 
cation of tool handles, foot treadles, mallet heads, toys, 
vacuum cleaner accessories, and other such items. It was 
designed for applications which require an extremely 
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Product Manufacturer 
Pumps, Air, for Automatic 

NE <i anusenes Gast Mfg. Corp .182 
Pumps, Gearless ... ...Eco Engineering Co ..174 
Rectifier, Metallic ..Seandard Arcturus Corp 174 
Rectifier Tube, Industrial National Electronics, Inc 180 
Resistors, Midget Wire WoundInstruments Resistors Co .174 
Ring, Piston .... Hunt-Spiller Mfg. Corp 180 
Rivets, Wood ... ` Cherry Rivet Co.... 178 
Rubber Compound, Plasticized. The Stalwart Rubber Co 167 
Source of Potential, 

Laboratory ... .... The Calidyne Co.... 176 
Steel, Self-Lubricating Morganite, Inc one 180 
Switch, Heavy Duty Foot General Control Co 176 
Switch, Small Lever... . Switchcraft, Inc. 170 
Thermostat, Compact . Stevens Mfg. Co., Inc 180 
Valve, Lubricated Plug Homestead Valve Mfg. Co 182 
Valves, Double Solenoid Air... Valvair Cor 172 
Valves, Pneumatic Solenoid The Annin Co... 184 
Wire, Electric Control Midwest Automatic Control Co. 168 
Wire Cloth, Square Mesh Wickwire Brothefs, Inc. à 184 


durable wear-resistant rubber. Stallite 869, as it is called, 
also can be used to replace certain types of metal parts. 
It has a durometer hardness of 95 and tensile strength 
of 1,854 psi. Material will withstand temperatures rang- 
ing from O to 250 F. Its main features are resilience, 
high impact strength, corrosion resistance, and light 
weight. Secondary drilling and machining operations 
can be performed on parts fabricated from it. It can 
be painted for decorative applications 


Butane and Propane Pump 


The Yale & Towne Mfg. Co., 200 Henry St., Stamford, 

Conn. 
Another of a series of Tri-Rotor pumps, this unit op- 
erates in equalized systems with differential pressure up 
to 50 psi. When the rotor revolves, the offset relation 
of bearing pin to rotor shaft imparts reciprocating motion 
to the piston and shuttle. Thus, the advantages of both 
rotary and piston action combine to give positive dis- 
placement. Since rotor openings receive and discharge 
over 90 degrees, four pumping strokes overlap, and as 
the areas of shuttle and piston are equal, a smooth "m 
is discharged. This pump is furnished with 23 i 
flanged connections and with solid or integral dash- ga 
relief type head. It delivers 90 gpm at 615 rpm, and 
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can be supplied for truck installation or for installation as 
a mounted unit with flexible coupling (gear motor) gear 
reduction or V-belt drive assembly 


Gear Coupling 

Sier-Bath Gear & Pump Co., Inc., North Bergen, N. ]. 
This new gear coupling has less than half the parts used 
in most conventional gear couplings. Since there are no 


bolts the sleeve may be removed in a matter of seconds 
Forged high carbon steel construction and full width 





Se, 





machined teeth give maximum strength and perfect 
alignment without excessive backlash. The snugly fit 
ting Neoprene seal and the reinforcing garter spring 
maintain constant closure against slight depressions or 
inevenness of the shaft surfaces. These couplings are 
available in 3, 1, 13, 2 and 23 in. sizes. Larger sizes 


O customer specications 


I 


Electric Control Wire 





Midwest itic ( ral ¢ 510 Third § D 
Moine 1 
Ihe use of numbers on this wire for electric controls 


ncreases the ease and accuracy of installation and main 
tenance. Called "Magic Wire," each wire has its code 
number imprinted in 


} 


bright red on every inch of yellow 
insulation. Numerals do not wash or wear off or become 
liscolored with age. No limit is set on the number ot 
litferent numerals available. Wire is especially useful 
for automatic control systems, printing presses, aircraft 
signal devices, and other such controls. It is available 


n N 1G lid wire ith pl ti 1 il atior 
n O. 16 sold wire w 1 lasti Nsulations 


I 
Resistance Meter 
Crown Industrial Prod ( 1511 H 691b St.. Chi 
i 56, lii 
This unit is designed for measuring insulation resistance 
n both low and extremely high ranges. The indicator 
ised with the bridge is a GES electron ray tube. This 


be, used with an adjusting circuit and a balance switch, 
cplaces 


the usual galvonometer and sensitivity of thc 
ridge does not suffer. An external guard circuit guards 


pecimens under test so that leakage across paths other 


165 





than the one under test is returned to a point in the bridge 
where it has no effect upon test measurement. Accuracy 
of the unit is independent of power line voltage varia 
tions. The meter has a range from 1,000 ohms to 100,000 
megohms. Three test voltages are used: 10, 100 and 500 
v, d-c. Unit operates on. 115-volt, 60-cycle current 


Photoelectric Counter 


De-Tec-Troni Laboratorie ini 1227 N. Clark St 

Chicago 10, Ill 
Counting closely spaced cans, box cases, bubbles or drops 
of liquid, or selective counting by height or weight, 
and many other counting applications are possible witl 
this new compact photo electric counter. It consists of 
four units: an amplifier relay, an extension light source, 
a photo electric cell housing, and a six digit knob reset 
ounter. Counting up to 600 units per minute, it registers 
ıp to 999,999 before returning to zero. The size of 
counter is 33 by 2} by 13 inches. An amplifier control 


relay can be installed at any desired location, remote 


from the point of count. A complete amplifier relay is 
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The Percentage Ts AU iu Your Favor 


These production increases are from the records of assembly lines where change- 
over was made from other types of recessed head screws to CLUTCH HEAD 


HERE’S HOW CLUTCH HEAD PAYS OFF IN GAINS AND SAVINGS 


High visibility of the recess cancels out slow-down hesitation . . . confident operators logically drive more screws 
Center Pivot entry prevents driver canting, insures straight driving 
Non-tapered driving engagement reduces skid hazard to zero protects manpower and saves costly damage to materials 
All-square contact means no “‘ride-out”’ (as set up by tapered driving) 
The CLUTCH HEAD Lock-On hurdles “fumble spots” on the line . . . unites screw and bit as a unit for one-handed reaching and driving 
The rugged Type" A” Assembly Bit for unmatched tool economy . 


saves cost and delay of '*fixing" burred or chewed-up heads 


no fatiguing end pressure needed to combat '"'"bucking." 


drives up to 214,000 screws non-stop on a high torque job 
Check the extra profit stemming from this steady production flow ni 


10 time-wasting stoppages for frequent tool changing 
Repeatable reconditioning multiplies the life of this bit 


This simple 


only a 60-second application of the end surface to a grinding wheel 


yperation restores original efficiency, time and time again... no expense or bother of back-to-the-factory shipments 
Consider the value of simplified field service 
Your service men ] 


with a recess basically designed for common screwdriver operati 
ind customers save time on field adjustments . . . any flat blade reasonably 


n 


accurate in width will do. 







These exclusive time and money- 
saving features are fully described 
and illustrated in the new CLUTCH 
HEAD brochure. Send for your 


copy, mentioning the sizes and 
types of screws, standard or spe- 
cial, that interest you to come 
by mail and without obligation 


UNITED SCREW AND BOLT CORPORATION 
CLEVELAND 2 CHICAGO 8 


NEW YORK 7 , 
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housed in an 18-gage steel case with hinged cover, 63 in. 
high 51 in. wide and 4} in. deep. The unit is designed 
for 110/125 v, a-c and 50/60 cycles. Power consumption 
is 70 watts. The finish is grey hammerloid. 


Sanitary Pump 

Waterous Co., 80 E. Filmore Ave., St. Paul, Minn. 
Designed specifically for the food processing and chem- 
ical industries, these units do not contaminate the pumped 
fluid. All interior parts are stainless steel, the rotor and 
shaft are one piece, and all internal threads, springs, 
etc. have been eliminated. Parts which may be exposed 





to the pumped fluids are made for quick disassembly 
and easy cleaning. Pump maintenance, "product plug" 
and leakage are minimized by the use of à non-rotating 
seal and the placing of seal springs outside the pumping 
chamber. Available in capacities from 1 to 125 gpm, 
with speeds from 50 to 600 rpm, the pumps have 1 to 24 
in port connections 





Small Lever Switch 

Switchcraft, Inc., 1328 N. Halstead St., Chicago 22, Ill 
Features of telephone type switches are included in this 
small lever switch. It is particularly adaptable to all 
types of low p switching applications such as money 
meters, sound systems, and inter-communication systems. 
Less than one-half of the mounting space normally 
required for a lever switch is needed and only a single 
hole mounting is used. Switch comes for standard cir- 
cuits in both two or three position actuators, either locking 
or non-locking. Silver contacts, rated at 3 amps, 120 v, 
a-c, non-inductive load are standard. Also available are 
silver contacts for high voltages and palladium contacts 
for low currents at low voltages. Product is called the 
"Lev-R" switch 
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Small Synchronous Motor 
The R. W. Cramer Co., Inc., Centerbrook, Conn. 

Designed for timing, recording, indicating, and switch- 
ing applications which require an accurate reset opera- 
tion, the Type SXC synchronous motor has a differential 
clutch mechanism. The clutch unit consists of a differ- 
ential and an internal tooth planetary gear system with 
the sun gear directly coupled to the motor and the planet 





gears to the output. The sun and plant gears are locked 
by energizing an electro-magnet. Deenergizing the magnet 
breaks the driving couple. Positive action is assured 
with no slipping or wear. Thirty-nine output speeds are 
available—from 15 to 1 rpm. The size of the unit is 
approximately 2,'; by 3 in. It can also be furnished with 
a reverse clutch that engages when the magnet is de 
energized 


Rotary Actuator 


Airborne Accessories Corp., 25 Montgomery St., Hill- 
side 5, N.J. 


Originally developed for intermittent duty aircraft ap- 
plications, newly redesigned "Rotorac" has many indus- 
trial applications. Essentially, it is a reversible geared 
motor, magnetically braked, with a right angle power 
take off and with a provision for controlling the number 
of shaft revolutions between desired limits. The unit 
has a 26 v d-c explosion proof reversible motor, a mag- 
netic brake for quick stopping and to prevent creep, and 
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This Pesco Power Package 
Makes It Possible! 


Woodson Products, Detroit manufacturer of specialized 
truck bodies, realized the need for a light dump truck. For 
farmers, coal dealers, contractors and light haulers it would 
prove a real time and money saver. But how to lift the 
dump body was the stopper. Light trucks have no power 
take-off. Therefore, the unit would have to supply its own, 
What’s more, it would have to be light, compact, inexpen- 
sive to operate, foolproof to use. 

Woodson found the answer in the Pesco electric motor- 
driven Power Package. Compact, its motor, hydraulic 
pump, reservoir, check and relief valves are built into a 
single unit. Powered with a battery-operated, 6-volt, d.c. 








N 


T 


« IN 


11610 Euclid Ave. 


MANUFACTURERS OF 





motor, it will raise a 1-TON load in 40 seconds, using only 
85 amps—1/100 of the battery’s capacity. It is available 
in !4-ton to 2-ton capacity 

It is push-button controlled and it will raise, lower or 
hold the dump body in any position. And Pesco's exclusive 
*Pressure Loading" feature assures the highest 
efficiency, at all times. 


operating 


Fully proved in use. During the war, thousands of Pesc 
Power Packages raised and lowered the landing gears of 
thousands of bombers, where absolute, trouble-free de- 
pendability was a must! 

Whether you make dump trucks or farm machines, 
hydraulic presses or machine tools, Pesco Power Packages, 
Hydraulic Pumps, Motors or Control Valves will help you 
get more efficient operation, more positive control, easier 
sales. Write today for more information, 


o» DESIGN ENGINEERS: Pesco Power Packages are available 
for 6, 12, 24 and 33-volt, d.c. systems. With a capacity range 
from .7 gpm to 4.5 gpm, at 1000 p.s.i. 


TS DIVISION 


2PORATION 
Cleveland 6, Ohio 


5 SUPERCHARGERS 
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a thermal overload protector, the latter being optional 
equipment Weight 1s 1.9 Ib, or Ib 


with an extra-power 
motor Let 


ith is 9.27 in. without thermal protecto 
Double Solenoid Air Valves 
Valtair ( i54 Morgan Ave., Al 11. O/ 


Double solenoid valves for air pressures of 0 to 125 psi 


are now available in sizes of 1, 3, 4 and 3 inches. All are 
obtainable for 110, 220 and 440 volts in both 50-60 and 
25 cycles. Valves have a one-piece bronze base for each 
solenoid with heavy and powerful solenoids for positive 











sea ind cool operation. A heavy sheet metal cover 
sup] pro Ot Valves have shock-resisting clevis 
and clevi pir nd Ol type pa ker Models include 


All air handled 


2-way, 3-way and 4-way piped exhaust 
irst filtered and lubricated 


Electronic Motor Control Unit 
The B Brockmeyer (€ Dayt 0j 


! 1 


Particularly well suited to applications such as conveyors 
lathes, mixers paper-making machinery 
chinery is this remot 


and textile ma 
c, stepless speed adjustment and 


ontroi t fractional 


horsepower motors Any speed 
within a range greater than 20 to 1 (80-1,800 rpm) 
} 


can be maintained constantly regardless of load changes 


Torque is also maintained as a constant over the entire 


L 





speed range. Oj ) adjust motor while at a con 
siderable distance from it. Power from a full-wavc 
gaseous rectifier is supplied to the armature and field 
of the motor. An idle switch on the control box can be 
used to turn motor on or off without changing or dis 


ng. The Dyna-Speed equipment is 
vailable in ratings of 4 and 4 } 


ny [I 4 and horsepow 
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Counting Device 
Veeder-Root, | Hartford, ( 
Called the Duo-Cam Counter, this new device has been 
developed chiefly for use in size-grading operations, to 
count number of pieces graded, on can-closing machines 
and other similar uses. It can be obtained both as a 
revolution ratchet counter or as a ratchet-with stops 
counter. The first type adds one count for each revolu 
tion of the drive shaft in either direction; the second 
adds one count for each oscillation of the lever through 
an angle of 30 cegrees. Maximum recommended speed 
of the revolution type is 200 counts per minute, of the 
ratchet-with-stops type, 500 counts per minute. Th 
ounter is reset with a clock key 


54 by 2,5 by 28 inches 


y. Overall dimensions are 
The dial has five figures 


Precision Drafting Machine 
L. G. Wright, Inc.. Box 63CU, Cleveland 21, Obi 


Eliminating all obstructions along the top edge of the 
drawing area, the new Model D Wrigraph Drafting 
Machine mounts in the extreme right hand corner of 
the drawing board instead of the center or left corner 
as on most other machines. This new instrument per- 
mits free movement of the scales over the entire drawing 
ireas without interference. Designed for the thousands 
of smaller drawings made in every organization, it is 
à portable unit for the individual use of technical men 


who want to carry a machine with them for use any 
wh re 


The drawing area is 20 by 26 inches. The ma 
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Short cut for machine designers 
| eee Specify piping from CRANE 


SOURCE OF SUPPLY 
NE RESPONSIBILITY 
STANDARD OF QUALITY 









Heat Exchanger by 
Bell & Gossett Co 
Morton Grote. Il 


(Belou ) 
FOR GENERAL SERVICE on 


steam, water, oil or gas lines— 


Crane recommends 125-Pound 

Here's the surest way to find... in a hurry... the valves, fittings, Brass Gate Valves. Ruggedly 

: i ‘ :3 s constructed, proportioned toassure 

pipe and accessories called for by the design on your boards. Just high safety factor against pressure, 

d Š : ý operating strains, expansio d 

| consult your Crane Catalog. It gives you easy access to the world's contraction of piping. p 

| . " dE ee : . here, No. 428 Gate with solid 
»lete Y y a 

| most complete line of quality piping materials. wedge disc; vieing stents stewed 

. d 2 ends. Working pressures: 125 

For This Heat Exchanger . . . as for any machine design... the pounds steam; 200 W.O.G. Sizes 

3 i : , to 3 in. See your Crane Catalog 

broad Crane line is the One Source of Supply complete enough to << RM 





simplify every piping procedure, from specification writing to as- 
sembling the finished product. 

One Responsibility for piping materials simplifies ordering and 
storekeeping, too; assures better control of product assembly oper- 
ations. And when your customers see “Crane” on piping equipment, 
it gives your product added value. For they know from experience 
that Crane Quality and High Quality are synonymous. 

CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 


Branches and Wholesalers Serving All Industrial Areas 


EVERYTHING FROM... 


VALVES * FITTINGS 
PIPE * PLUMBING 
AND HEATING 


— 





FOR EVERY PIPING SYSTEM 
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chine is easily fastened to any board or table. The ball- 
bearing precision drafter is accurately calibrated through 
eccentric adjustments built into the mechanism. Inter- 
changeable engine-divided scales in all of the standard 
graduations are available. The lightweight protractor 


t 
can be locked at any angle 


Hydraulic Control Valves 
Hydraulic Equipment ( 1100 E. 222md St., Cleve- 
land 17, Obi 
New V-8 series oil-hydraulic control valves are for large 
volume oil-hydraulic systems, such as road-building, earth 
moving machinery, heavy-duty industrial equipment, or 





hydraulic presses. They will handle 80 gal of oil per min 


at pressures up to 1,000 psi. Models are available which 


will operate up to three single or double-acting hydraulic 
cylinders. Design features include a hollow-plunger con 
struction with built-in check valves, and adjustable differ- 


ential type relict valves 


Dielectric Material 
Bentley, Harris Mfg. Co., Conshohocken, Pa. 

A new braided Fiberglas material in the form of tubing 
and sleeving has better physical and dielectric properties 
than the usual cotton or rayon-base insulation. Known 
as BH 649, the new material stands up under rough 
treatment such as knotting, twisting, or direct flame with- 
out insulation breakdown. Wire threading is made easier 
because the Fiberglas material cuts clean, without frayed 
ends. In tests the dielectric has withstood potting tem- 
peratures up to 450 F for one hour and a constant tem- 
perature to 220 F for 96 hours with no loss of dielectric 
strength or physical change. The megohms resistance is 
50,000 when dry and 10,000 wet. 





Midget Wire Wound Resistors 
I , nent 

Union, N.J. 
Photograph shows a line of resistors designed for appli- 
cations where space is at a minimum. Type IR resistors 
are wire wound to a standard tolerance of plus or minus 
| percent, and maintain this accuracy throughout their 
use. They withstand rough usage and intermittent over- 
load. Available in seven sizes, their maximum resistance 


uM) Resistors Co., 1036 Commerce Ave 


, 
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varies from 1,200 to 28,000 ohms with wattage ranging 
from § to 5, and body lengths from 3 to 14 inches. Re- 
sistors are moisture and fungus proof, and coated in 
Bakelite to eliminate heat shrinkage 


Gearless Pumps 
Eco Engineering Co., 12 New York Ave., Newark 1, 
N. J 
These general utility close-ccupled electric motor-driven 
gearless pump units are particularly adaptable for original 
equipment manufacturers desiring a compact unit Models 
are available with $, $, 3 and 3 in. ports. Units are 
designed to give suction lift ranging from simple suc- 
tion circulation up to heavy duty against 150 psi. Motors 





on the units are capacitor start, induction run in single 
phase models. Three phase models are also available. 
Units are supplied with 1, 3 and 3 hp motors. They are 
resilient mounted and have automatic overload relays. 
Shafts of the pump and motor are connected through 
a reinforced flexible coupling. The motor-driven pump 
unit is supported soley by the motor base. 


Metallic Rectifier 
Kotron Div. of Standard Arcturus Corp., Newark, N. J. 


This three phase bridge metallic rectifier delivers 10 to 
50 times the direct current of conventional stack ratings, 
yet occupies considerably less space. The weight is less 
than one half that of competing rectifiers of the same 
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To meet the needs of construction men and loggers, tractor manufacturers keep building 
bigger and bigger models. The largest tractors on the market today . . . giants that put 
| plenty of wear and tear on brakes and clutches ... use R M friction materials as orig- 
inal equipment. 

That's another example of R M leadership in developing new friction materials to 


meet new industrial requirements. Through the years, R M has led not only in developing 


new sizes of friction materials (from the largest to the smallest available) . . . but also in 
new formulas (dry process, semi-metallic, and flexible pulp, to name a few)... and in 
. new installation methods (bonding, for example). 


Whatever your problem in brakes or clutches, call in your R M representative. He'll 
welcome the chance to help you. And he'll call, when needed, on the experience of four 
great plants, four research organizations, and four testing laboratories . . . assets that 


become yours when you deal with the world's largest producer of friction materials. 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 620 Fisher Bldg., Detroit 2, Mich. 
445 Lake Shore Drive, Chicago 11, Ill. 4651 Pacific Blvd., Los Angeles 11, Calif. 
1071 Union Commerce Bldg., Cleveland 14, Ohio 
| Factories: Bridgeport, Conn. Manheim, Pa. Passaic, N.J. No. Charleston, S.C. 






RAYBESTOS.MANHATTAN, INC.. Manufacturers of Brake Linings e Brake Blocks e Clutch Facings 
Fan Belts e Radiator Hose e Mechanical Rubber Products e Rubber Covered Equipment e Packings 


Asbestos Textiles e Powdered Metal Products e Abrasive and Diamond Wheels e Bowling Balis FIRST IN FRICTION 
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current rating. This device, called the Powerector, stands | 
overloads up to 50 times normal. Actual ratings are up to | 
10 times normal output in still air, and up to 20 times 
normal with fan or water cooling. It is available in a-c 
rms blocking voltages up to 40 volts per cell. The maxi 


mum efhciency is obtained at the maximum temperature 




















> 
Heavy-Duty Foot Switch 
General ¢ rol ( 1200 Soldiers Field. RA... B 
Mas 
P In this new foot switch a cast metal boot extending on 
oth sides and over the top of the foot pedal affords 
! : protection against false operation by falling objects or 
Laboratory Source of Potential unintentional operation. Contact elements are furnished ] 
1 Cu : E »^ Absa Sr Winchester. Ma in several styles: normally open, normally closed, o 
: : d double-throw spring return; alternate contact. operation, 
f Ihis un SE , mis. uomen either single or double-throw; and two-stage double pu l 
» ae woe — À— — single-throw. Ratings are 10 amp at. 125 v, a«, and. 20 
ing systems, transformers gains an r sensitivities amp at 125, 250, or 460 v, a-c. Base is 8 in. long, 5 in i 
aeania dre 100,000 cps, when powered by Lum lc high and 51 in. wide. Mounting holes are provided 
tery or Oscillator It is part Marly seful in calibrat g | 
ing equipment used in seismology, electro-encephalog 
raphy and vibration measurement, as well as in general 
laboratory ilibrations t has low frequency character 
i | f rangir í 
s s and P C ' Mtge ing Potential ying ) = FR 
| micro vol )l vo ire obtainable yd adın 
tro |i continuously. variable di Since o is O E 
tained from a ircu whose impedan irics [ron Da 
ohm to 100 ohms, the instrument ts usefu n ilibrating i 
s hav low input impedance lhe ing | 
of instrument may be increased conveniently by pl M Co 4 


Dp p 





Electrical. Connection 
The Thomas & Betts Co., Inc., Elizabeth. N.] 
Called the Wristlock, this electrical connector ts designed 


for use in installations where connc ting o liSconnet 





ng may be expected. Especially adaptable for use with 





relays, signal or elevator equipment, and many types ot 
standard 1 stor Ihe Calivolter Is it . illed. is fractional horsepower motors. it consists of two simular 
extremely f ilso in measurement of voltage levels parts or halves which are simply meshed and locked 
to a high deg of absolute accuracy by the substitution securely together by hand. It is disconnected by merely 
ethod. wherein at rated de or is used to pushing each half toward the other The device will 
neasur oth the unknown voltage and a known voltage not let go in line of pull, and cannot swivel out of con 
from the Calivolter, which is adjusted to give the ider nection. It makes a positive electrical connection, f 
il reading on the detector. It can be « kly and easily tures a brazed barrel giving extra strength, and also an 
hecked agains rtified standards insulation grip 
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You stand to gain muchin dealing with your Fairbanks- 
Morse Branch or Dealer as the single source for a// 
your electric motor requirements. Not the least are the 
benefits of undivided responsibility, unprejudiced 
advice and application assistance For your copy 
of the handy "Pocket Panorama" which illustrates 
the complete line... write Fairbanks, Morse & Co, 
Chicago 5, Illinois. 
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& FAIRBANEKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES è DIESEL ENGINES © PUMPS è SCALES e MOTORS è GENERATORS 
STOKERS è RAILROAD MOTOR CARS and STANDPIPES è FARM EQUIPMENT « MAGNETOS 








Axial Air Gap Motors 
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Small Centrifugal Blower 
Fair. hild Camera and Instrume nt 
Corp, 88-06 Van Wyck Boulevard, 
Jamaica 1, N. Y. 


Model 805] has a smooth, quiet opera- 
tion because of a synchronous hyste- 
resis motor, balanced fan and special 
vibration mounting. Designed for 
electronic tube cooling and small area 
ventilation, it can also be used in tele- 
vision cameras, instrument cabinets, 
and racks and panels. It is 4% x 
3.15/16 x 3 27/32 in. in dia, weighs 
24 oz, and delivers air at 20 cfm. It 
operates on 115 v, 60-cycle a-c power 
with 0.150 amperes. Speed is 3,599 
rpm; input, 15 watts; power factor, 
85 percent; condenser, 0.50 mfd 300 
v alternating current 


Locknut 


Security Locknut Corp., 1815 N. 

Long Ave., Chicago 39, Ill 
Positive locking, exact nut adjustment, 
speed of application, and economy are 
the main features of this locknut. It 
can be applied in either direction, and 
stays exactly where it is put by wrench- 
ing, without requiring bolt tension. It 
consists of a standard steel nut, in 


sizes from 3 to 24 in., both National 
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Coarse and National Fine threads, 
combined with a slightly elliptical re- 
tainer ring. When applied, the bolt 
forces the heat-treated alloy steel ring 
into circular shape, causing a clamping 
action that does not loosen under 
severe vibration. The nut may be re- 
moved and re-applied over and over 
again without damaging either the 
nut or bolt. 


Accelerometer 
The Calidyne Co., 751 Main St., 
Winchester, Mass. 
The model 18 acceleromerator is 
a newly designed pickup allowing 
greater combinations of high fre- 
quency range and high output sensi- 
tivity in a direct current operated de- 
vice. The natural frequencies available 
in the standard design range from 80 
to 450 cps. Special pickups can be 
made with natural frequencies up to 





1,700 cps. Standard units are capable 
of delivering a current of 200 micro- 
amperes into a load of 1,000 ohms or 
less at full range acceleration, and may 
be directly coupled to recording oscil- 
lograph elements. Pickups are damped, 
individually calibrated, and supplied 
with a 6 ft shielded pigtail. The 
pikup alone weighs 2 oz, or, with 
special designs, uncased, only 5 grams. 


Photoelectric Control Unit 


Photoswitch, Inc., 

Cambridge 42, Mass. 
Type 23LF3 high speed, sensitive 
photoelectric control is to be used 
primarily for maintaining an accurate 
register of paper and cellophane 
which is being processed for bags and 
wrappers. It can also be used for 
various inspection applications, such 
as detecting the presence of seams 
and blemishes in the textile sheeting 


Broadway, 


, 


A nw Ff 





material, and inspection for proper 
labeling on bottles and packages. The 
control is supplied with type 42KK1 
scanner, which consists of light 
source, phototube and amplifier tube 
in a single small housing. The unit 
uses long-life vacuum tubes through- 
out the amplifying system instead of 
the usual gas-filled — thyratron-type 
tubes. The pertinent specifications are: 
supply—100-200 v or 220-240 v, 60 
cydes; contact—single-pole, double- 
throw relay; contact rating—10 amps, 
115 v, a«, non-inductive, or 5 amps, 
230 v, a-c, non-inductive; speed of 
response—impulse of less than 0.001 
sec.; size of light spot—] by 4 in.; 
ambient temperature—32 to 100 F; 
and net weight—20 lbs, total. 


Wood Rivets 


Cherry Rivet Co., 231 Winston St., 
Los Angeles 13, Calif. 
These rivets are well adapted to wood, 
metal to wood, and soft metal ap 
plications. When the insert (see il- 
lustration) is driven into the hol. 
low rivet it expands the outside ser- 
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NEWEST LAB FURNACE! 


Hevi Duty Electric Compony has introduced 
a revolutionary new development in laboratory fur- 


heat treating, enameling and ceramic firing, and gen- 


Housed in a cylindrical shell, the furnace is mounted 
with practically line contact on a base containing instru- 
. I ments and controls—a type of construction that permits 
the bose to remain at almost room temperature, with instru- 
ments and controls easily accessible at all times. 


Operating temperatures from 900°F. to 1850°F. are obtainable 
—precisely controlled by means of a manually operated 
36-step, tap-changing transformer. 


Outstanding characteristics of this new type furnace are rapid 
heating (about 85 minutes from cold to maximum temperature), and 
quick response to demand for temperature change. 


To assure heating elements that will "stand the gaff" and give 
top-level performance under such punishing conditions, Hevi Duty 
| Electric Company uses high heat- and corrosion-resistant Nichrome V. 
The absolute uniformity of this superior alloy assures even heat 
| eT distribution; its retention of physical ond electrical properties at high 
| Se en ee Ae temperatures, enables critical adjustments to be made and maintained; 
Input: 1150 watts. tdm its resistance to thermal shock assures long life, completely depend- 
| SD Qe i ee able and economical service. 
mately 900° F. ing elements: 


22 gauge Nichrome V wire. Whatever your electrical resistance problem, consult with us. In addi- 


| tion to world-famous Nichrome V and Nichrome, we make over 80 alloys 
»- i for the electrical and electronic industries—the most complete line of 
i _ electrical resistance alloys in the world. 
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Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, Son Francisco, Seattle 
Manufactured and sold in Canodoa by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


a e 


*T. M. Reg. U. S. Pot. Off 








N E W M 
rated sleeve to form a tight joint 
Used with wood, the rivet carries a 
tensile load limited only by the 
strength of the wood. With metals, 
the rivet rails in tension without being 
pulled from the hole. Since tapping 
or the use of special inserts is not re 
quired, the rivet has many soft metal 
applications 


Industrial Rectifier Tube 
National Electronics, Inc., Geneva 
[ii 

Designated type NL-618P, this new 


xenon-filled rectifier tube has a 6.4 
amp d 


| output current rating. lt 
utilizes a bracket type base for panel 


mounting without the use of a socket 
Some of the specifications are fila 





ment voltage, 2.5 v, filamen irren 
17 amps, peak inverse voltage, 750 « 
It may be used at any ambient tem 
perature between 55 and +70 CQ 


Heavy leads and terminals carry. thc 
filament current and eliminate the 


problem of pin contact 


Self-Lubricating 
Carbon Steel 





Morga l IN 1 

I / i ¢ N.) 
A y to withstand. corrosiv h 
icals i5 an. outstand feature oO s 
scit nz echar il sca l 
otters ji perfect seal tor highly vol 
fluids under high presures and p 
forms — satisfactorily in intinuo 
servi at high lal Spe 1 The 1 
bon seal is immune to most chen 
attack and provides fool proof sealit 
trec fron warping ind gumming No 
lubrication ts required during the lit 
of the seal. Hence, it is parti irly 
idaptable for installation in ina 
1s 


A T @&. Qo C . €*-- 








essible locations where maintenance 
id servicing would be difficult. They 
naded for use in pumps, 








agitators, mixers, and similar installa 
tions. Pressure seal units of Mor 
ganite are available with self-adjusting 
and wear compensating features com 


bined with self-lubricating properties 


Compact Thermostat 
Serenus Mfg. Co, inc, Mansfield 


btained with this cor 





element ot 





ion which allows th 


thermostat operate 
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a maximum operating temperature of 
600 F Temperatures as low as 60 
C do no: impair. normal operation 
Two types are available— standard 
closure for normal operation and 
hermetically sealed for special op 


erations. Both are pre-calibrated 


Oil-Filtering Material 

The Hilliard Corp.. Elmira, N. Y 
Called Hiltex, this filtering material 
is made of combed, high-grade cot 
ton combined with fine Sequoia bark 
fibers. Uniform density and light 
weight make it easy to handle and 
pack and gives the material a large 
dirt capacity. [t is supplied in 2} Ib 
batts and is approved for the filtering 
of mineral, additive and detergent 
type oils. Samples are available 


Piston Ring 


Hunt-Spiller Mfg. Cori 383 Dor 
chester Ave South Boston 27, 
Mass 

This new three-piece piston ring is 


for use with steam operated air pumps, 
steam and air cylinders of stationary 
air compresors, and in various other 


H-S DOUBLE-ACTING RING > 


SEALS IN BOTH DIRECTIONS OF STROKE 





pumps and air cylinders. The o 

standing feature. of this. ring is. tlc 
three-piece design which eliminates 
blow by in both directions of | the 
stroke, and thus acts as two rings 
These rings are made in three pieces 
a center section is T-shaped and two 


flat sections which fit into the relieved 
sections of the. "T Each of these 
pieces is cut into segments and th 
segments are dowelled in position so 


that the gaps between them cannot 


align. The number of segments de 
pends upon the size of the ring. The 
installation of Hunt-Spiller Double 
Propuct ENGINEERING OcionrR, 1949 
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It's Versatile . . . 


takes whatever 


drive is 


handiest 


Meet the 'any-drive" pump— the new 
Worthington CN many-purpose Centrifu- 
gal that can be driven by the most con- 
venient means available. 


It's another general utility pump like 
the famous Monobloc — but without the 
motor. The liquid end is mounted on a 
frame, from which the shaft extends to be 
coupled to a motor, fitted with V-belt 
sheave, or what have you. In an emer- 
gency, you can quickly shift to another 
type of drive. 


It’s rugged—designed for overhung pul- 
ley-drive—rigid shaft maintains perfect 
alignment of pump parts. It’s flexible— 
use interchangeably either packed stuffing 
box or mechanical seal. 


More Pumps ‘‘Across the Board’’ 


Worthington makes all types, all sizes of 
standard pumps. When you reach the point 
of specifying a pump for your equipment, re- 
member that no company offers more pumps 
—no company offers more value in pumps— 

than Worthington. Send coupon for free bul- 
wo RT M i letin showing why, in pumps, there’s more 


worth in Worthington. 






Worthington CN Centrifugal 
Pump—its short oversize 
shaft means better service, 
longer life. 







n x 
ET A 


5s a ma me t 
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a Worthington Pump and Machinery Corp 4 
WORTHINGTON PUMP AND MACHINERY CORPORATION 4 Pump and Compressor Merchandising Div * 
PUMP AND COMPRESSOR MERCHANDISING DIVISION B Harrison, N. J 3 
HARRISON, NEW JERSEY : Send latest bulletin on Worthington : 
c $ Centrifugal Pumps. Any other (type) B 
The Good Right Hand of Industry B nome eee MH ' 
4 a 
` aiiai aA à 
POWER TRANSMISSION: sheaves, V-belts, variable speed drives a 4d 
PUMPS: centrifugal, power, rotary, steam E Addien a 
AIR COMPRESSORS: water-cooled, air-cooled a eee te. ee ee —Ó 
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WARD LEONARD 


RESISTORS 


Resist Violent 
Temperature Changes 





MATCHED 
for thermal characteristics 


Switch the temperature back and forth from 340 to 
—55°C, over and over, and still you won't affect the 
stability of Ward Leonard Vitrohm Resistors. 

Reason is: Ward Leonard, making all components*, 
can control thermal characteristics so as to survive the 
greatest temperature variations. 

Write for Vitrohm Resistor Catalog, Ward Leonard 
Electric Co., 63 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 

*Vitreous enamel coating and ceramic cores formulated 
and made by Ward Leonard . . . wire drawn to Ward 
Leonard's specifications. 


WARD LEONARD 
ELECTRIC COMPANY 


RBowvc- E wem CrnBh 


RESISTORS « RHEOSTATS « RELAYS » CONTROL DEVICES 





Acting Rings on new equipment is 
simplified because only one groove 
has to be machined around the piston 
head. When being installed as re- 
placement equipment, the material be- 


| tween the grooves for single rings is 


machined out and the proper Double 
Acting Ring and Duel Spring in- 
serted. Double Acting Rings are made 
in sizes and widths for all replacement 
installations 





Lubricated Plug Valve 
Homestead Valve Mfg. Co., Cora- 
opolis, Pa 

Automatic compensation for wear in 

this new valve makes possible longer 

leakless service. The cylindrical plug 
of the valve has a wedge action which 
adjusts itself and keeps sealing sur- 
faces of plug and body in constant 
contact. This wedge provides an extra 
tight seal against leakage, and gives 
lower lubricant losses. Line fluid pres- 
sure also helps promote the sealing 
effect. Port areas are equal to the 
area of standard pipe with a complete 
lubricant seal around them. Positive, 

visible stops limit operation to a 

quarter-turn. Valve is called Home- 

stead-Reiser Self-Sealed Valve 


Air Pumps for 
Automatic Heating 


Gast Mfg. Corp., Benton Harbor, 

Mich. 
Specially engineered for automatic 
feeding operations, these three rotary- 
vane air pumps are available for 
original equipment applications. They 
meet requirements for feeding paper, 
cardboard, light metal or plastic mate- 
rials on printing presses, folding and 
packaging machines, punch presses, 
etc. The rotary-vane design runs 


| ew and produces a pulseless air 


elivery. The dual chamber model 


| delivers air pressure on one side and 
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vacuum on the other. All three models 
are equipped with ball bearings and 
V-belt pulley with integral fan for 
cooling and drive. The small dual 
pump, Model 10x1040, delivers 9 
cfm from each chamber at 1,200 rpm 
Either or both chambers produce 
vacuum to 20 in., or pressure to 20 
psi. The large dual pump delivers 14 
cfm from pressure chamber and 9 
cfm from vacuum chamber. Up to 
15 psi pressure and 15-in. vacuum is 
developed. The Model 3040 single 
chamber pump produces moderate 
pressure or vacuum with volume of 
19 to 24 cfm, depending on the speed. 


Hydraulic Packing Expander 
HPL Mfg. Co., 2013 E. 65th St., 
Cleveland 13, Ohio 

Called the U Expander, this new de 

vice comes in strip form, and can be 

cut off in the required length to fit 
any diameter of packing. The device 
is used to exert the proper mechanical 
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MA OBITU 
RELAYS 


a Mighty Midget Built for 
Millions of Operations 


semi-knife-edge bearing 
reduces frictional wear 


This is Ward Leonard's new Bulletin 110 Midget 
Relay for long, trouble-free service, particularly in 
equipments subject to vibration. 

Exceptionaily good vibration characteristics are due 
to proper proportioning of contact masses and spring- 
ing combined with heavy pressures on both normally 
open and normally closed contacts. 

Higher contact ratings than most midgets. Available 
up to 3-pole, double throw. Contact finger leads are 
insulated with the new, impregnated glass-fiber tubing. 

Write for Bulletin 110. Ward Leonard Electric Co., 
63 South Street, Mount Vernon, N. Y. Offices in prin- 
cipal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


|: UD 720 AA A 
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"^ OIL RSI 


FORE YEARS 


Dow Corning 200 Silicone Fluid Adds 
Years Of Life To Oil Burner Fan Motors 


strip material. It is impervious to 
maintain contact with the cylinder 
wall or plunger in cases where the 
pressure is either low or built-up 
This strip is produced in several 
heights of a specially rolled brass 
strip material. It is impervious to 


corrosion from brine solution, gaso 


ine alcohol and other s h solutions 





Bearings of the BREESE DRAFBOOSTER oil 
furnace fon motor ore lubricated with DOC 
200 Silicone Fluid to give years of satisfac- 
tory maintenance-free service 











Breese Burners, Ir Sonta Fe, New Mexico 
factures the Draft one of the 

best f motors ov ble for fired fur 
« Yeors of research. ond testing ore 
into the desig f this eff 
e nly high grade mater s 
ore e construction, Breese eng 
one comed. however. fhet spite of 
e Mucsón struct few customers 
shove to change c each year. After 
three year use, the c was so 

zed ond corb zed thot the 

entire unit hod to be rep ed 
944 Breese engineers obtained a sample 
of w v ty DC 200 S ne Fluid ond 
biected it t elerated breakdo test 
rt th + et for testing the 
s Breese hod been using 

D. Must Mgr. Sales Engineering for 
Breese, hod this to say about the breokdown 
tes T ur great surprise, the silicone 
$ i worked perfectly and showed no signs 


’ fr other deterioration We 
put Drafboosters containing 
lifetime field tests under the 
> operating conditions. A recent 
ne unit which has been working 
revealed the DC 200 Silicone 
just as good o lubricant as 

r August, 1948, we 
200 FI vid for all our 








re information about Dow Corning 
€ our nearest bronch office or 
write for booklet ACIO 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta + Chicago + Cleveland + Dallas 
Los Angeles * New York 
In Conodo: Fiberglos Conodo, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 





Pneumatic Solenoid Valves 
The A n 3234 Mines At 
I Angeles, Calif 


Fluid pressures up to 3,000 psi arc 


controlled positively by this new valve 


It is actuated by a secondary pressure 
ource, such as air, gas or liquid. at 
pressures from 50 to 300 pounds. This 
pressure is pushed through a three 
way pilot solenoid to control valves 
in sizes 3 through 8 inches. A bubble 
tight shutoff is guaranteed through 
many thousands of operating cycles 


t 


y the manufacturer Valves are 


ivailable in the following alloys: car 
bon steel, type 316, stainless, Durim« 
M Hastelloy B ( D nickel 
ind Monel. They can be used with 
liquid oxygen, fuming 
^huric acid, and alcohol 
Fluids carrying solids are also easily 


ontrolled by this valve 


Square Mesh Wire Cloth 


Wckwire Brothers, Inc., Cortland 
N.Y 
Transverse wires this wire cloth 
ire joined by electric welds at the 


rossing points. Th welding elimi 
nates crimping or interlocking of the 
loth and gives it added strength 
Wires used are heavily galvanized 
to prevent rust, wear or dirt accumula 
tion. They are also available in a 
plain steel finish. Finer gage wires 


ire used, and, since they are uniformly 
level, there are no uneven knuckles 


gives galvanized parts 


hr 


RUST PROTECTION 





A clean, sanitary appearance and freedom from 
corrosion are “musts” inside this beverage cooler 
manufactured by The Vendo Company, Kansas 
City, Missouri. That's why Iridite was chosen to 
finish hardware parts and the galvanized vend- 
ing basket. Iridite stops galvanic corrosion be- 
couse it forms protective borrier between dis- 
similar metals. Iridite blocks corrosion from mois- 
ture because it seals the metal from contact with 
condensed moisture. 


3 WAYS TO USE IRIDITE 


lridite offers you a complete line of finishes for 
ony zinc or cadmium surface . . . plated, die 
cast or galvanized, and for any finishing prob- 
lem . . . corrosion resistance, paint bose or eye 
oppeol. 


SIMPLE TO OPERATE 


You'll find Iridite easy to use, too. It requires no 
special equipment or personnel, goes on with a 
short, non-electrolytic dip, dries fast and gives 
uniformly good results from man- 
val or automatic application. 






M you use zinc or cadmium in 
any form, you can use 
lridite. Write today for 
data and samples, or, 
send specimens of your 
product for FREE IRIDITE 
PROCESSING. Special note: Ask 
about Iridite Bright for zinc or 
cadmium-piated ports. See 
how you can get durability 
ond chrome-lik rightness at 
amazing low cost. 





ALLIED RESEARCH 
PRODUCTS, INC. 





West Coast Licenseo— 
L. H. Butcher Co., Los Ange.es 23, California 
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extremely ces. 


SHAPE Precision Tubing co" be 


drawn to almost ony shape desired and is 
often preformed to facilitate secondary 
operations: Round, rectanguicr, oval, 9* 
square—OnY dimensions you specify within 
Precision s standard ranges ore produced to 
meet the most exacting dimensional re- 


quirements. 


ALLOY pem continuous en- 


or to vse on | for ony 


„ferrous alloys- Con- 


possible the 


ITI 
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Do you recognize these HOLTITE fastenings? 
Guess what industry uses each of them. 


Check yourself by the list below 


CONTINENTAL makes them all and thousands more 


Of all the 400,000 varieties of fastenings that literally hold our indus- 

tries together, Continental makes a large proportion marketed under 
the famous HOLTITE trade name. Most of them are standard — screws, 
nuts, and bolts for every use in every industry. Others like the well-known 
HOLTITE-Sems and HOLTITE-Phillips screws are patented specialties and the 
famous HOLTITE-Thredlock, Locktite and Tap screws were first designed and 
produced by Continental. Sometimes a fastening engineered by HOLTITE 
HOLTITE- 
Engineered fastening will replace several parts that a manufacturer fs using. Why 
not discuss your fastening requirements with a Continental Sales-Engineer. He 
will focus on your requirements all the broad industrial-fastening experience and 
ingenuity of Continental. - Remember Continental is constantly improving 
HOLTITE products, lowering their cost and broadening service. 


ENGINEERED FASTENINGS FOR PRODUCT ENGINEERS 
A. A typical flat head HOLTITE steel woodscrew. Con- 


tinental makes a complete range of sizes with either slotted or 


Phillips heads. 


B, Special Phillips "*HOLTITE-Thredlock" door hinge screw 
eliminates lock washers and other locking devices giving im- 
proved performance when subjected to vibration. 


for one industry finds an unexpected use in another. Often a 


C. Dial adjusting screw specially designed for bathroom 
scales. Screw inserted in frame is swaged against square 
shoulder under head. Completed part engages scale leveling 
mechanism to allow screw driver adjustment. 


D. Beater drive shaft for a home electric mixer. Continental 
This Trodemork engineered this unusual part and produced it economically by 


cold heading process. Head end is welded to the beater unit. 
HOLTITE Knurled section provides grip for motor chuck. 
T. M. REG. U. S. PAT. OFF. 


moons wade by — CONTINENTAL 
vt SCREW COMPANY—~ 
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MEETINGS 





October 5-8 
SOCIETY OF AUTOMOTIVE ENGI- 
NEERS — Aeronautic and Aircraft 


Meetings and Engineering Display; 
Biltmore Hotel, Los Angeles, Calif. 


October 10-14 


AMERICAN SOCIETY FOR TESTING 
MATERIALS — West Coast Meeting; 
Fairmount Hotel, San Francisco, Calif. 


October 11-14 


AMERICAN STANDARDS ASSOCIA- 
TION—Thirty-first Annual Meeting; 
Waldorf Astoria Hotel, New York. 


October 17-21 


AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS— Midwest General 
Meeting; Netherland Plaza Hotel, 
Cincinnati, Ohio. 


October 17-21 


AMERICAN SOCIETY FOR METALS— 
Thirty-first Annual Meeting and Ex- 
position; Public Auditorium, Cleve- 
land, Ohio 


October 24-26 


AMERICAN GEAR MANUFACTURERS 
ASSOCIATION—Fall Meeting; Edge- 
water Beach Hotel, Chicago, Illinois. 


October 26-27 


FIFTH ANNUAL CONFERENCE ON 
INDUSTRIAL HYDRAULICS —Sheraton 
Hotel, Chicago, Illinois. 


October 27-29 


OPTICAL SOCIETY OF AMERICA— 
Thirty-fourth Annual Meeting; Hotel 
Statler, Buffalo, New York. 


October 31-November 2 


PACKAGING MACHINERY MANU- 
FACTURERS INSTITUTE — Seventeenth 
Annual Meeting; Edgewater Beach 
Hotel, Chicago, Illinois. 


November 1-4 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS—Diesel Engine, and Fuels and 
Lubricants Meetings; Chase Hotel, 
St. Louis, Missouri. 


November 27-December 2 


AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS—Annual Meeting; 
Hotel Statler, New York City. 
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(Direct from the Welder) 


The ELECTRUNITE menu is a varied one, including 
a wide selection of sizes, shapes, analyses, gages, 
physical properties and surface finishes. From it, you're 
sure to find the one tubing which best meets all of 
your application requirements. 


DIRECT FROM THE WELDER TUBING . . . Produced to 
your requirements from either hot or cold rolled steel 
by Republic's improved electric resistance welding proc- 
ess. Delivered to you uniformly strong, clean and sound. 
PARTIALLY PROCESSED TUBING . . . whether you 
require a special length, precision diameter or higher 
than standard physical properties . . . or a combi- 


(Partially Processed) 


(Fully Fabricated) 


nation of these . . . ELECTRUNITE always comes 
to you as you like it. 

FULLY FABRICATED TUBING ... or, if your product 
requires a bent, swaged, flared, expanded or tapered 
part... or a completed assembly . . . Steel and Tubes’ 
modern facilities and experienced personnel are 
prepared to handle the job for you. 


See your nearest Steel and Tubes Representative or 
write today for more information. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, New York 


ELECTRUNITE TUBING 
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IF ITS IRON OR STEEL OUR 


READERS 
SAY 





bs 


VLU OP GALVAN/Z. D Shall We Psi or Psig? 


( DIPPED IN MOLTEN ZINC) 


1 ) the Edit ’ 


I have noticed E. B. Bridgett’s 
letter to the Editor in August, 1949, 
PRODUCT ENGINEERING requesting in 
formation as to where he can purchase 
a 6 in. solenoid gate or buttertly valve 
to operate from 440 v current. If 
compressed air at over 25 psig is 
d of gal- available in Mr. Bridgetts plant, I 
of metals believe there is a relatively simple 
a solution to his problem 
of the highest quality I suggest that he purchase a 6 in 
Materials to a me E _ When pneumatically operated diaphragm 

Galvanizer. mber of ihe dios. your motor butterfly valve from the Mason 
i — Associatio nerican Hot Di Neilan Regulator Co., 1190 Adams 

Write to the A i n. For a list of me p Sr Bost Es M r tl Bel 
First Nat SSOCiation's hena embers, St., oston 24, Mass XI 1c el 
ational Bank Bld quarters in ; field Valve Division of Minneapolis 

E. Pittsburgh 22 Honeywell Regulator Co Philadel 

d phia, Pa. and a 14 in., 3 way, 440 v 


“Hot-Dip” 
tank 
V 


means actu i 

) actually d 
of n 'n zi M. : 
lolten zing No other ian 
metho 
the fusion 
SSary for effectiy 
assured a Hot. Dip G 


Steel ina 


‘anizing wi] 
Perfect sea] 
tion 


l Provide 
nece 
Youa re 


alvanizing job 
YOu send 


4 
solenoid valve for air service from 
O to 15 psig from the Minneapolis 
Honeywell Regulator Co 

As well as this equipment he will 
need an air pressure reducing valve 


sSUT 


to reduce thc compressed ur pr 


"Ig AIT 


down to 15 psig The i 
supply is connected to the solenoid 
valve and a connection made from the 
solenoid valve to the diaphragm motor 
of the butterfly valve Ihe butterfly 
valve is normally open with zero air 


pressure and closed tight with 15 psig 





pressure. The 3 way solenoid valve 
is connected in the air supply line in 
such a way that the air supply will 
l that tl ppl I 
normally be closed off leaving the 
butterfly valve open When the sol 
enoid valve is actuated by the 440 v 
source the 15 psig pressure ty ipplied 
and causes the diaphragm motor to 
cose the butterfly. vals 
help make your products It all connections are kept tigh K 
fully non-corrosive...... system will be as reliable as the com 
For first-quality stainless fasten- pressed air sour Very little com 
ings see Allmetal first! All types pressed air will be sed. probably 
and sizes of machine, set, self-tapping, ; much less than 1 cfm of free air 
wood screws, nuts, bolts, pins, washers, We. E x A. E. CHARD 
rivets, available for IMMEDIATE DELIVERY from 1 Poueil R B. ( 
America's most complete stock. Specials to order 1 } | n a $ 
Ed Thanks for you nteresting 
solution to Mr. Bridgett s. problem 
Outside. of your helpful information 


MANUFACTURERS SINCE 1929 


one of the interesting things about the 
letter is your use of the abbreviation 
psig 

4 t , i 

Ë We have been wanting to call atten 
tion to this common usage for some 


time, and are going to use your letter 
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Bird Machine Co., South Walpole, Mass, 
| planned on providing the Bird Continuous 
| Centrifugal Filter with one pint of extra heavy 
oil a minute to each main bearing and five 
gallons a minute of a pressure lubricant to the 
gear drive. And to make sure of always-clean 
oil, they specified Cuno MICRO-KLEAN Fil- 
ters— guaranteed not to pass any solids larger 
than specified, exclusively constructed for dou- 
ble dirt capacity and minimum pressure drop. 
(Primary filtering is done by Cuno ALTO- 
KLEAN Filters—all-metal disc-ty pe). 





You're "Lube-Sure" with this Double-life Protection 


Wide Range of Applications 
Cuno MICRO-KLEA filters come in 


varying densities . . . capacities from a 
few to more than 800 gpm . . . connec- 
tions from ¥ in. IPS to 6 in. flanged .. . 
single or multiple cartridges to handle 
full flow. MICRO-KLEAN cartridges 
fit other makes; special lengths available 
for built-in installations. 





Guaranteed Fluid Conditioning 
.«« Double Cartridge Life 


Cuno is the only manufacturer of re- @ Your nearby Cuno engineering rep- 
resentative, handling the broadest 
line of fluid filters, is your best source 
of unbiased recommendations on fluid 
filtration . . . he offers you, before 
and after installation, service based 
on years of experience with engi- 
neering filtration systems. 





placeable-cartridge filters guaranteeing 
to remove all solids larger than specified, 
plus a large proportion down to | micron. 
MICRO-KLEAN exclusive "graded- 
density in-depth" permits. smaller. par- 
ticles to penetrate to varying depths, 
eliminates surface loading. doubles dirt 
holding capacity. Resinous impregnation 
and polymerization prevents channeling, 
rupturing. shrinking and distortion. 





Send Coupon 
FOR FREE INFORMATION ON CUNO CLEANING 


m—————————————————————————A 





I Cuno Engineering Corporation I 
W I 302 S. Vine St., Meriden, Conn. l 
© Y INI Please send information on Cuno Filter. 
Vli ceeraeecececnas sd ékéunetneuond on benedhenaquqas 
NEN voczédaVE EK b ed Ax ELE uRxERRAPddadeddau addc 
ne ose e 
Hud Conditioning 
€ I BENE as éketd as dh X XesuunsqeseximEReSEME i 
Removes More Sizes of Solids from More Types of Fluids | PLEASE ATTACH COUPON TO YOUR BUSINESS LETTERHEAD I 
j MICRONIC * DISC-TYPE * WIRE-WOUND ———————————————" 
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LESLE 


477 DRAIN PLUGS 





MAKE A GINIE 
ouT oF A ETAN 


9 Specify Lisle Magnetic Plugs instead of ordinary 
drain plugs and get a low-cost feature that gives 
your product longer life . . . an added sales feature. 
The powerful magnet built into a Lisle Plug attracts 
and holds abrasive particles that flake off moving 
parts. Lisle plugs trap this "wild metal" before it 
can circulate in the lubricant. Prevents damage to 
gears or bearings. No change in design is necessary. 
Use inexpensive Lisle Magnetic Plugs instead of 
ordinary drain plugs and insure longer life . . . put 
another selling feature in the product you make. 


WRITE 


® WRITE for complete 
literature and sample 
Magnetic Plugs for test- 
ing. Mailed at once with- 
out obligation. 


/ 


/ 


811 EAST MAIN STREET, CLARINDA, IOWA 





a. - f 
/ d i £ ^ LA / ALA 
LL g a a. E ( 7 (7 ^ D é à “UH, 


Mokers of Lisle Ridge Reamers and Other Famous Automotive Tools 








| 
| 


| 
| 
| 
\ 


as an example. Now we think the"g" 
is superfluous in a case like this. Why 
not use psi unless you are dealing with 
absolute pressure? What about it 
readers, shall we use psi or psig? 


Help For Inventors 
To the Editor: 


Your article in the July issue, page 
154, about the National Society of 
Inventors was extremely interesting. 
Im sure that many inventors and 
would-be inventors will find such a 
society a great help. 

I wonder if this society intends to 
help people who have no PO but 
have an economically sound idea that 
they don't quite know what to do 
with? I am thinking specifically of 
myself (as we usually do), and an 
idea I have for raising sunken ships 
easily, quickly, and cheaply. 

I would appreciate any information 
you can give me about this society, 
including the address of the Washing- 
ton Chapter, which you state is the 
only chapter yet formed: 

—MiLLARD W. WAGNON 
New York City 


Ed.—Here is the address you wanted, 
and we wish you luck in raising those 
ships: 
THE NATIONAL SOCIETY OF 
INVENTORS, INC. 
Benjamin Franklin Station 
Box 7410 
Washington 4, D. C. 


More On Intermittent 
Motion Mechanisms 


To the Editor: 


It may be of interest that the inter- 
mittent motion mechanism illustrated 
on page 117 of the August issue of 
PRODUCT ENGINEERING is of my in- 
vention, being described in U. S. 
Patent No. 2,237,108. 

While it is realized that the pur- 
pose of your showing was merely to 
illustrate the principle of the mech- 
anism, it has some features which may 
be of interest. One of these is that 
acceleration during the feeding stroke 
can be controlled by properly shaping 
the drop surface of the cam. This 
is important in high speed applica- 
tions. 

Another is the timing feature, since 
by rotating the cam, the point in the 
rotation of the driver at which the 
feed occurs can be adjusted at will, 
even when the mechanism is running. 

A third is that quite a considerable 
torque can be transmitted, whereas the 
device shown in Fig. 9, for example, 
will wear very rapidly if loaded. 

Finally, the arc of rotation in which 
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JOE 


TUBING IS IMPORTANT 


to all of you who buy or specify tubing 


BECAUSE it means so much to 


— the life of your product 
— your company's reputation 
— your customers' satisfaction 


That is why Wolverine seamless, non-ferrous tube is preferred in the 
fabrication of tubular parts that serve as components of completed 
functional units. It is the tube that is quality-controlled from ore to 
finished product—every inch of the way. 


Let WOLVERINE fabricate tubular parts to your specifications 
WOLVERINE TUBE DIVISION 


CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 


i"CORP"ORATEO 





1415 CENTRAL AVENUE . DETROIT 9, MICHIGAN 
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Sewall 








SPROCKETS 


Carried in Stock 
or made to order 


SEND FOR THE SEWALL CATALOG list- 


ing all types of stock sprockets. Sewall 

oller chain sprockets are available for 

a conveying and powel transmission uses. 
-> 

cut sprockets to order for any type 


of roller or silent chain. Large and small 


Ma, 


! 


| sizes... any material or quantity. 
Sewall GEARS 
nlt 


Are 
Custom Made 
TAS 












For Every Need 









696 Glendale St., $t. Poul 4, Minn. * NEstor 1381 


RE-SOLVES 
DESIGN and 
\ FABRICATION 
PROBLEMS 


— n Es a 4 \ 


IMMEDIATE CAPACITY AVAILABLE 


Cangi facilities for sheet metal working and spinning of all metals — 
including stainless steel — are available at Teiner. Blanks ranging in diameter 
from up to l6 feet to the size of a thimble may be spun to meet tolerances 
formerly limited to other methods. Designs regularly 
in production at Teiner include stainless steel shrouds, 
aluminum reflectors, metal hemispheres, guards, baffles, 
parabolic shapes, flanged and dished heads. Estimates 
prepared promptly from your samples or drawings — 
consult Teiner and save time and money 


ROLAND TEINER Compong. See 


METAL SPINNING And ENGINEERED PRODUCTS 


134 TREMONT STREET, EVERETT 49, MASSACHUSETTS. Tel. EVerett 7-7800 
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the feed occurs can be made quite 
small, both for the driver and driven 
elements. This is not possible with 
Geneva movements 

This intermittent motion device 
was aplied very successfully in the 
high-speed tape reader described in 
U. S. Patent No. 2,164,601, a copy ot 
which is enclosed This reader 
read" small holes (0.05" dia on 
0.10” centers) in paper tape at the 
rate of 20 readings per second. You 
will no doubt appreciate that when a 
complex cycle is executed in 1/20 of 
a second, close timing of the tape 


feed is essential The tape was ad 
vanced in about 0.002 sec and the tape 
could be run over 1,000 times with 
out breaking out the 1 3” dia feed 
holes This reader was virtually 


noiseless, and ran continuously for 
over 6 months on life test 

As you know, new mechanisms and 
mechanical movements are rare, and 
in Many years in developing special 
mechanisms, I devised perhaps fiw 


novel mechanical movements The 
mechanism shown in your article has 
been published several times, but I 
have never received credit for it. Do 


you not agree that individuals should 
be credited with their inventions 
H. J. NICHOLS 
Point Pleasant. N. ] 
Ed.— We certainly do agree that in 
dividuals should be credited with the 
inventions. The trouble is that it is 
physically impossible for us to trace 
the genealogy of every mechanism w 
print A full time patent attorney 
would have to be added to our staff 
to do the job. It is unfortunate that 
this condition exists—but there 
have it 
Thanks for pointing 


VO 


Out some ol 


the interesting design features of th 


mechanism This information is a 
useful supplement to our short presen 
tation 


A Reader Calls Us Down 
To the Editor 

Kindly refer to the article Kin 
matics of Intermittent Mec hanısms 
the External Geneva Wheel, on pag 


pag 
110 of your July 1949 Issuc 


wn \ 
I believe that accuracy is a necessary 


virtue in any kinematic analysis, and 
an engineer who undertakes to author 
such an article a epts the respon 
sibility of correctly stating facts I 


am sure you will agree that most de 
sign engineers accept published data 

their face value, oftentimes without 
hecking the many steps in the deri 
vation that have been omitted from 
the article itself 

Mr. Rappaport has labelled his 
abscissa of Fig. 6 as the angular accel 
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( RIGINALLY this combination gear 
Jand ratchet was machined sepa- 
rately and then assembled. 

Through powder metallurgy, the 
same two pieces are now produced 
from iron powder as one complete solid 
part...with savings of 80% in manu- 
facturing costs. 

Again powder metallurgy proves 
that on volume production of many 
small parts, reduced labor and ma- 
chining costs result and .. . frequently, 
the product is improved. 


Parts made from powder metal can 


be designed for such properties as high 

tensile strength, hardness, ductility, 

corrosion resistance, self lubrication, 

controlled porosity, or a combination 
of several such factors. 





— — 
does have the knowledge. experienc e and research facilities to assist you in determining 


Stokes does not make powder metal parts . . . only powder metal presses 


if powder metallurgy ts a practical process for 


your parts produc tion. 


Just send your parts and/or blueprints for an 


impartial analysis. without cost or obligation. 


F. J]. STOKES MACHINE CO., e 


I 31 
5900 TABOR ROAD Inh 
fda 

PHILADELPHIA 20 PA. 


Stokes makes Vacuum and Special Processing Equipment, High Vacuum Pumps and Gages, 
Pharmaceutical. Equipment, Industrial Tabletting and Powder Metal Presses, Plastics 


Molding Presses. Water Stills and Special Machinery. 
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FOR, 

PRECISION FASTENINGS 
TO RESIST 

CORROSION... 


When you need a combination of 
strength and resistance to most 
acids, alkalies or other corrosive 
substances, use stainless steel. 


When you require stainless steel 
cap or set screws, your Allen Dis- 
tributor has the most complete 
line . Over seventy sizes that 
are standard. 


You get the convenience of 
prompt delivery plus the regular 
AllenOHead advantages of 
strength, fine finish, strong sockets 
and the smooth threading made 
possible by Allen 1004; Pressur- 
forming. Sold only through leading 


New Pocket Calculator 


For cap and set screws, NC and 
NF threads. Completely up to date. 
Tells at a glance if a screw meets 
job requirements. Compact but 
complete. A must for screw users 
Please request on your letterhead, 
giving your title. 


i 
Í 
f 
I 
I 
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MANUFACTURING Ne 


Hartford 2, Connecticut, uU. $. A. 


NEW YORK 





distributors. Write for complete in- 
formation on the Allen O Head 
stainless steel line. 

















QUICK FACTS ABOUT 
STANDARD ALLEN O HEAD 
STAINLESS SCREWS 


Made of 18-8 stainless steel NC 
threaded. (No. 10 NF also standard.) 
Set Screws in popular sizes from No. 


6, 4e" length to !à" x %”. Cup 


points, 

Cap Screws in popular sizes from | 
No. 8, %6” length under head, Í 
to !3" x 2" under head. Other 
threads, 


points and types of stain- 
less steel available on special order. 





CLEVELAND, DETROIT, CHICAGO. LOS ANGELES 


— FOR 40 YEARS THE BUY-WORD FOR SOCKET screws 
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eration of the driving crank, when 
Actually he started his analysis by 
assuming that the driving crank has 
constant velocity and hence zero 
acceleration. I know that you and he 
can claim this to be a typographical 
error and that the correct title of the 
abscissa should read angular displace- 
ment instead of angular acceleration. 

But how about the information con- 
tained in the curves of Fig. 6? Mr. 
Rappaport has already shown the ve 
locity of the driven member to be a 
maximum at the point where the crank 
roller crosses the zero line, and that 
the velocity decreases to zero at the 
end of the drive period. His curves 
in Fig. 6 are then actually decelera- 
tion curves for the part of the cycle he 
Is discussing 

How much better it would have 
been to have shown the full curves 
for the complete driving cycle. This 
can be done by rotating his set of 
curves first about the ordinate as 
though you picked the graph bodily 
out of the paper and tipped it over 
180 deg. to the left. Then do the 
same thing about the abscissa by tip- 
sing the graph towards you about the 
»ottom line until it is again in the 
plane of the paper. You will then 
have a true picture of the Geneva, 
showing acceleration to the midpoint 
and deceleration to the end of the 
motion. 

I would appreciate your 
this on to Mr. Rappaport, 
sure that few readers will be able to 
get a clear picture of the beautiful 
kinematics involved from his presenta- 
JOHN W. May 
Stanford, Conn 


passing 
for I am 


tion 


Ed.—That was no typographical error, 
Mr. May. That was a plain, old fash- 
ioned mistake. Since the displace- 
ment was measured in degrees, we 
hope that many readers realized our 
mistake and recognized angular dis- 
placement in spite of our mis-labeling. 

The term “deceleration” is probably 
more graphic in this case than acceler- 
ation, but is no more correct. Acceler- 
ation is defined as the rate of change 
of velocity with respect to time, and 
may be either uniform or varying, 
positive or negative 


Now What Can You Do 
With a Shape? 


To the Editor: 


We have a rubber shape and we 
don’t have any good ideas for using 
it. The rubber shape is an extrusion 
with a cross section in the form of a 
U. The U is flat across the bottom, 
and the legs have a bow so that the 
legs deflect outward with application 
of a load. The U shape is about 
Ocroser, 1949 
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SAVE TIME... SAVE MONEY 


Here's one way to beat high costs. By making small parts 
from stock accurately pre-ground to size, you can avoid 
expensive, difficult grinding operations. What's more, you 
save man-hours and machines for more profitable work. 


Brown & Sharpe Ground Flat Stock is accurate to within 
.001" in thickness. It is selected first-quality tool steel, 
annealed uniformly by a special process to make machining 
easy. Up to and including 3 16” in thickness, hardens in 
either oil or water to 64-66 Rockwell C. Pieces over 3. 16" 
should be quenched in water for full hardness. 


Brown & Sharpe Ground Flat Stock in 18" lengths is 
available in sizes that cover most requirements. Get an ade- 
quate supply from your Brown & Sharpe distributor. Brown 
& Sharpe Mfg. Co., Providence 1, R. I., U. S. A. 


Regular stock sizes include 13 different 
thicknesses from 1 64” to 1/2”... widths 
up to 6” ... also square sizes. Individually 
packaged in clean, protective envelopes 
marked with size and heat treating 
instructions. Easy to store. Easy to handle. 


We urge buying through the Distributor 
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1 in. wide and about 1 in. high. The 
load-deflection curve for a three inch 
length of the U is as follows: 1 lb 
equals 1 /32 in. deflection; 5 Ib equals 
5/32 in.; 10 Ib equals 5/16 in.; 
'S Th equals 5/8 in.; 60 Ib equals 
15/16 in 
We will appreciate any suggestions 
offered 
M. L. Epwarps 
St. Louis, Me 


Ed- We will gladly forward any 
suggestions from our readers to Me 
Edwards 


Where is Aluminum? 


~ 


Editor 


I was shocked to sec no mention ot 
aluminum in the “Corrosion Guidi 
tor Fasteners printed on page 161 of 
Propuct ENGINEERING’s July, 1949 
issue. On second glancc, I note that it 
has evidently been reprinted from 
H. M. Harper Company's catalog 
ut Fm nonetheless surprised that 


iluminum fasteners haven't been in 
cluded Have you got the answer 
WitttAM L. McCactt 

Alu) HN! ( t Amert í 


Ed. you are rightly shocked, Mr 
McCague It was a slip up on our 





part to neglect aluminum in our list 


1 FOOT RING FOR STOOL: Designers sought strong, abrasion ing of important metals used for 
* 


: : , fasteners. Of course aluminum fr 
resistant, smooth material that would never snag telephone operator's : wrupéken : * 
. , : i: sists corrosion in a majority of the 
nylons, while resting her feet up off cold floor. What material alus adis duc dial 
7 orrosive media € iste 
would you use? 





2 FOUNTAIN PEN FEED ROD: Required: material resistant to cor- 

* rosion, machinable to close tolerances of 0.0005" with smooth finish l'a w^ x 2 
for perfect flow of ink. Polished, attractive surface. All at reasonable W Ix Ve Can I Get It. 

cost. Your best pen probably uses this material. What is it? 


3 BODY FOR DIAPHRAGM VALVE: All-purpose valve in small 
* 











Date T 

sizes, pressures up to 125 psi. Handles wide variety of corrosive Patent Rights 

inorganic chemicals and organic solvents. Problem: to find chemi- To the Editor 
cally resistant material for body, cheaper than stainless metals. What’s good candida uid om i 
for this job? ish to obtain your ddvice with 

regards to the possible obtaining of 

Answers: No. 1—Ace red hard rubber was molded over steel core to give Patent rights 
perfect foot ring. An idea here for you? No. 2—This is one of many pen As acting manager for a firm en- 
parts machined at high speed from Ace hard rubber rods and tubes. Sizes gaged in the production of cream 
as small as 1,” O.D. up to 6” O.D. Samples on request. No. 3—Ace Saran separator and woodworking machin- 
is ideal for these valve bodies, products of Ace injection molding equipment. ery, we have worked on the plans 


and construction of a small type of 
molder, and we have made several 
attempts to improve and change differ- ` 
ent parts, before we decide to offer 
such machines on the market 
To my knowledge there is nothing 
on the machine to qualify it for patent 
rights. A few officers of our company 
have manifested the desire to seek 
patent rights and it is my intention to 
= HARD RUBBER ond PLASTICS inform them why they are wrong if 
Od Le Y HARD RUBBER COMPANY tion of the structure of the top and 
bottom cutting knives. Should your 


11 MERCER STREET a NEW YORK 13, N. Y. machine be large or smal! or different 


Yes, sometimes it's hard rubber, and sometimes it's 
one of the other plastics that's best. Ace, with 
many hard rubber and plastics compounds to choose 
from, is fully equipped to supply whatever you need. 






Ask for ACE Handbook Sia F 


they are wrong 


The discussion is on the incorpora 
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| REDESIGN TRIMS LENGTH 5% INCHES, 
CUTS UNIT COST *5.70 


f. 


i 


Series D Wayne water pump uses machined shoulders to position bear- 
: ings on shoft 2 Tr arc rings hold bearings in housing. Locknut holds 
l screw-type stuffing box thot requires periodic tighten ng. 


Redesign with Truarc Rings helps save $5.70 per 
unit for Wayne Home Equipment Company, Inc., Fort 
Wayne, Ind. It gives them a more compact product, 
eliminates a separate bearing pedestal and a skilled- 
| labor grinding operation. It facilitates use of mainte- 
nance-free mechanical 
stuffing box. 

Redesign with Truarc Rings and you too will cut 
costs. Wherever you use machined shoulders, nuts, 
bolts, snap rings, cotter pins, there's a Truarc Ring 
that does a better job of holding parts together. 

Truarc Rings are precision engineered. Quick and 
easy to assemble, disassemble. Always circular to 
give a never-failing grip. They can be used over and 


seal instead of old 


type 


over again. 
| Find out what Truarc Rings can do for you. Send 
| your blueprints to Waldes Truarc engineers for indi- 
' l vidual attention, without obligation. 
i 





WALDES 


- TUARI 


i REG u S Pat OFF 


| RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WAL OES TRUARC PETAINING FINGS ARE PROTECTED @Y U.S. PATS. 2.302.948. 2 
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076,454, 2,416,052 AND OTHER PATS. PEND. 





New design uses 4 Truarc Inverted rings (2 external, 2 internal) to posi- 
to^ shoft, retain bearings. Inverted rings provide shoulders of uniform 
section height. | Standard ring secures maintenance-free mechanical seal. 








REDESIGN WITH 5 TRUARC RINGS 
GIVES THESE BIG SAVINGS 


* Cuts length 5'A inches 

®@ Cuts total labor 15.3% 

® Eliminates skilled-labor 
grinding operation 

® Saves 38.3% materials 

* Allows use of stock-size 
shaft, smaller bearings 

* Eliminates separate 
bearing pedestal 


















totar unit SsAviNG ... 5.70 


pee——————— c 


Waldes Kohinoor, Inc., 47-16 Austel Place 
Long Island City 1, N. Y. 


PE-101 


Please send 28-page Data Book on Waldes Truarc 
Retaining Rings. 


Name 





Company 


Business Address. s 


City- Zone. 
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FLEXIBLE SHAFI 


Wherever power drives or remote control are re- 
quired, you can depend upon us to produce the 
Flexible Shafts that will meet the exact specifica- 
tions. We have years of experience in manufactur- 
ing flexible shafting for all types of industry. If we 
do not have what you require in stock, we can 
make shafts to your specifications. Our engineers 
will be glad to work out your problems without 
obligation. 





| 


AUTOMOTIVE AIRCRAFT 


«hy. 
Pm r, V ms 


Y 





Many new uses for flexible shafts that carry power around any corner have been 
developed by our engineers . . . in machine shops. electronic, automotive, aircraft, 
in all industries where power drives or remote control are 
required. Write for Manual P. E. 


F. W. STEWART MFG. CORPORATION & 


4311-13 RAVENSWOOD [AVE CHICAGO 18, ILL. | 
WEST COAST BRANCH: 431 Venice Blvd.; Los Angeles 15, Cal. | 


] 
WHEELS 
Designed to do the Job 


Wheels and Axles are our business, and our 
engineers are well qualified to recommend the most | 
efficient assembly for your product. | 


Our factory is modern and tooled for low 
cost production. We have supplied manufacturers in 
many different industries for more than 50 years. 


Standard or Special, ELECTRIC Spoke-type 
or Disc Wheels are built for most types of portable 
equipment. 


Send us your specifications and we will 
submit our recommendations. 





C WHEEL CO., 2910 Pine, Quincy, III 


-— 
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in style, the top, bottom or side cutting 

knives will still remain on the same 

principle, and I don't believe them to 
be subject to patent rights. 

EMiLE Sr. PIERRE 

Verdun, Que. 


Ed.—Rather than get embroiled in the 
maze of law—and especially patent 
law—we can only refer Mr. St. Pierre 
to a patent lawyer. A re-reading of 
the two articles (June and July, 1948, 
Propuct ENGINEERING) by Mr. 
Toulmin might help. 


Porcelain Enameled Bearings 
To the Editor: 

We noticed with interest a letter to 
you from "D.D.B." on page 198 of 
the March, 1949, issue of PRODUCT 
ENGINEERING 

Would it be possible for you to 
forward us some information on 
name of a company from which we 
might obtain such information? 

J. W. BROWN 
E. 1. du Pont de Nemours & Co. 


Ed.—We carried a short, news-type 
article on porcelain enameled bearings 
in our April, 1949, issue, page 152. 
For further information write Cald 
well Glass Bearings, Inc., 3920 Kellog 
Ave., Cincinnati 26, Ohio 


Lead Screws 
T th € Editor T 
Please send me any information you 
have on manufacturers or distributors 
of lead screws. I am interested in lead 
screws of high precision of the type 
used in comparators and other scien- 
tific instruments. I would greatly ap- 
preciate an early reply 
JOHN D. Isaacs 


La Jolla, Calif. 


Ed. — Try the Pratt and Whitney Divi- 
sion of the Niles-Bement-Pond Co., 


117 Liberty St., New York 6, N. Y. 


Lead Coating For Steel 
l he Ed , 


We wish to coat some pieces of 
steel with a layer of lead or babbit, 
! to J in. thick, and we are wondering 
if in your publication, at any time, 
there was any mention made of just 
how this should be done. If so, what 
would the price be for copies of the 
articles ? W. WALLACE MCKAIG 

Cumberland Steel € 


Ed. -We haven't published articles on 
his subject, but it happens that th 
National Lead Co., 111 Broadway 
New York 6, N. Y., had such a 
process We suggest that interested 
parties contact them. 
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Any product in which the steady, 
accurate tension of reliable spring 
plunger action is required, the use 
of VLIER ready-made, trouble-free 
Spring Plungers with pre-set end 
pressures is the answer. Offered in 
stock sizes, from # 8-32 providing 
5 lbs. end pressure up to '^'— 13 

| with 12 Ibs. end pressure to 

meet your every requirement. 

The operation of the VLIER Spring 

Plunger is shown at left. The hardened, 

rounded plunger end telescopes within 

threaded body deriving its tension by 
action of accurately tested spring. Ad- 


justment may be made from both ends. 
"Dulited' against rust. 
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VLIER UNITS 






































Li idi] 
AMAZINGLY LOW 
ON QUANTITIES 
FOR PRODUCT USE 





VLIER TORQUE 
THUMB SCREWS 


Because VLIER Torque Thumb Screws 
with their pre-set, established end 
pressures provide correct, uniform 
holding tension, their use can be 
vital in many products requiring a 
definite prescribed tension without 
danger of excess pressure. VLIER 
Torque Thumb Screws are offered in 
many stock sizes providing 10 to 22 Ibs. 
end pressures. 
As knurled knob of VLIER Torque Thumb Screw 
is turned, torque is applied which is transmitted 
to screw, until prescribed re- 
sistance is developed. At this 
point dall, in head construc- 
tion as shown at right, is de- 
pressed into cavity and the 
applied torque to screw 
ceases and no further pres- 
sure can be applied. 


“TIGHT IS TIGHT ENOUGH" 





NATIONAL COURSE THREAD SERIES, CLASS #1 FIT FURNISHED,UNLESS OTHERWISE SPECIFIED 
A few suggestions for application of VLIER UNITS in Products. 
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ONE POINT BEARINGS 
mil END PRESSURE 


E 


WEEDLE POINT VALVES 
CLOSE TIGH! wiTHouT 
SKOQING SEAT 


When writing for information and Price List, 
please mention the type of product on which 
you plan to use them. 


LOS ANGELES 4, CALIF. 












CONSTANT 
POWER 


"DIAMOND G 


SPRING LOCK 
WASHERS 


Assure Longer 
Lasting Assemblies 


The life of the assembly is usually 
determined by the length of the 
Power Zone of the fastening de- 
vice. Diomond G Sprirg Lock 
Washers have been designed, 
developed and torture-tested to 
provide the maximum Constant 
Power Zone. . . longer positive 
holding power. 


WASHER FOR EVERY NEED 


Whatever your needs in spring 
lock washers, there's a Diamond 
G to answer it—high carbon steel, 
bronze, aluminum, stainless steel 
and monel metal spring lock 
washers finished or plated with 
cadmium, nickel, brass, copper or 
other finishes . . . plus the new 
Diamond G Aluminum Spring Lock 
Washer that combines lightness 
of aluminum with the strength and 
durability of steel 


Garrett also manufacturers a 
complete line of fat washers, 
spring washers, springs, stamp- 
ings, hose clamps, snap and re- 
tainer rings. 


Write for your free 
copy of the technical 
booklet “Smell Parts 
For Better Produce- 


tion 


DIAMOND G PRODUCTS 
Manufactured by 
GEORGE K. GARRETT CO., INC. 
Philadelphia, Pa. 
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NEW BOOKS 





Properties of Metals 
In Materials Engineering 


Symposium by eight authors under the 
auspices of American Society for 


We 


Metals. 177 pages. 6x9 in. Pub 
lished by the American Society for 
Metals, Cleveland, Obi $5.00. 


This book discusses experimental 
stress analysis techniques and their re 
lationship to materials testing. The 
need for better understanding between 
the designer and the metallurgist is 
brought out in the introduction by 
R. L. Templin, Assistant Director of 
Research and Chief Engineer of Tests, 
Aluminum Company of America. He 
expresses the opinion that focusing 
interest on of actual structures 
may expedite the designer's under- 
standing of the behavior of materials 
in structures under service loads 

N. Gensaner, Assistant to Director 
of Research, Carnegie-Illinois Steel 
Corp., points out that solid state physi- 
cists and designers differ in their inter- 
pretation of the phrase, “fundamental 
concepts Because of this difference 
in point of view, it 15 important in 
physical testing to consider whether 
the test is performed to control the 
uniformity of a product, to collect 
to find ways of im- 
materials. Various methods 
of testing materials are discussed. 

John R. Low, Jr., General Electric 
Co., Schenectady, the be 
havior of metals under non-reversed 
loading. The stress-strain curves, in- 


tests 


design data, or 


prov Ing 
discusses 


cluding true strain curves, are given 
for tension, compression, and com 
bined stress. A discussion of impact 
testing is included 

R. E. Peterson, Manager, Mechanics 
Department Westinghouse 
( orp., 


notch sensitivity 


Electric 
concentration 
and size effect. The 
relationship of these topics to the laws 


brought out 


lis usses stress 


of probability is in de 
tail 
W. M. Murray 
Mechanical Engineering, Massa 
chusetts Institute of Technology, dis- 
cusses the determination of the state 
of A brief general discussion 
of experimental stress analysis meth- 
ods is given. In addition, a more de 
tatled discussion of wire strain gages 
is included in this chapter : 
William T. Bean Jr., discusses the 
stress analysis of aircraft engines. He 
shows how experimental stress analy- 
sis techniques can be applied practi 


ot 


stress 
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— BUT dainty hands no longer have to 
be dunked in hot soapy water. Now, 
with this new die cast aluminum Park- 
Aid-Clothes Lifter, Mrs. America can 
more than ever maintain her daintiness 
on washdays. This newest application 
of modern die casting techniques per- 
mits her to lift clothing out of washing 
machines, boilers or tubs, surely and 
easily. Her hands need never touch hot 
water when removing the family wash. 
Die casting in either aluminum or mag- 
nesium offers many new roads for the 
low cost production of lightweight 
and durable products for manufacturers 
who plan ahead. 


Submit your die casting problems to 
us. Our engineers will have the answer. 


Write us today for literature and case 
histories for Litemetal Dicasting. 


fe 


Litemetal Dicast, Ine. 


A DIVISION OF HAYES INDUSTRIES 


Quick action 
on inquiries. 


1921) Wildwood Ave. Jackson. Mich. 


PLANT AND EXECUTIVE OFFICES 
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DEPENDABLE AND ENDURING PERFORMANCE OF 
NON-FERROUS FASTENERS under the corrosive 
conditions your product will encounter —helps you 
get True Fastener Economy. Your confidence 
in RB&W NON-FERROUS BOLTS, NUTS AND SCREWS 
is the direct product of more than a century 
of continuous research and progressive 
development in fastener manufacturing . . . 
backed by the skill of four generations 


of RB&W men and women. 


Plonts at: Port Chester, N. Y., Coroopolis, 


MEME T3 

- . Detroit, Chicogo, Chottonoogo, Ooklond, d 
[Md 23 

LE A on 3 


7 


104 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


i.d 


RUSSELL, BURDSALL & WARD 
BOLT AND NUT COMPANY 
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FRANKLY, 
WE'RE 


Ours is an unusual product. It doesn’t do any- 
thing exciting like reduce vibration . . . or increase 
production . . . or improve appearance. 

All it does is measure elapsed time intervals 
with uncanny accuracy. Frankly, we’re stumped 
as to just what else to say about it. 

So let’s just leave it this way: if at any stage 
in your production, you need to measure elapsed 
time from .001 seconds to 1000 hours, a Standard 

WS Timer will do the job with, as we said, uncanny 
acest 1 accuracy. 
\ Mail the coupon for Bulletin 153 that lists all 
| Standard Timers immediately available. 






= MAIL THIS COUPON TODAY == = = = = 


; $ 
1 The STANDARD ELECTRIC TIME CO. | 
El 95 Logan Street, Springfield, Massachusetts | 
i i 
; pes send me Bulletin 153 which gives more information about Standard j 
e imers. r 
1 i 
í Name i 
| Title 3 
Company i TORY esu. eoi d TN 
| — Addrem ! | MER 
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cally to the design of aircraft engines. 

E. C. Hartman, Chief, Engineering 
Design Division, Aluminum Research 
Laboratories, discusses testing to spe- 
cific deflections (buckling). This is 
a general discussion of testing of 
assemblies with particular emphasis 
on buckling. 

Wendell P. Roop, Research Con- 
sultant, Structural Research Labora- 
tory, Swathmore College, discusses de- 
sign for energy absorption. He treats 
the effects of impact and explains that 
they can be reduced by the proper 
selection of materials and by the 
proper design of the geometeric con 
figuration of the structure 


| Practical Television 
Servicing 


J. R. JOHNSON and J. H. NEWITT, 
334 pages, 6 x 9 in. Published by 
Murray Hill. Books, Inc., 232 Madi 


son Ave., New York 16, N. Y. $4.00 


Starting with à clear explanation of 
the television process and receiver 
fundamentals, this book atempts to 
give the reader a full understanding 
of the whole receiver. The r-f ampli- 
fier stage, the mixer, i-f sections, de- 
tectors, video amplifiers, cathode ray 
tubes and synchronizing units are all 
described in detail. Particular atten- 
tion is paid to the important servic 
ing problems involved 

Theory, mathematics and general 
discussions are avoided. The prac- 
tical side of television is stressed. The 
book provides an excellent source of 
information for the non-electronic 
engineer who wishes to have some 
understanding of the new field. 

Some typical chapters are devoted 
to Synchronizing and Sweep Circuits; 
Antennae and Wave Propagation; 
Test Equipment and Alignment; 
Cathode-Ray Tubes; Common Trou- 
bles in Television Receivers and Color 
Television. 


Patent Applied For 


FRED COPPERSMITH and J. J. LYNX. 
100 pages, 71/4, x 10 in. Published by 
Co-Ordination Press and Publicity, 
Ltd., distributed by Technicosmos Co., 
124 W. 80th St., New York 24, N. Y. 
$3.00. 


As its sub-title, "A Century of Fan- 
tastic Inventions," implies, this book 
deals entirely with the impractical. 

In the 19th Century man was fast 
becoming aware of the glories of 
science. Technology was supposed to 


| bring us peace, happiness, and pros- 


perity in ever increasing amounts. 
The inventor was king and no in- 
vention lacked an interested (and 
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Here's How Townsend Saved The Seng Company 
$27.63 Per Thousand On One Cold Headed Part 


This is an example of how a Chicago ment serew that works easily and helps 
manufacturer. who might have been you, produce a better chair_at less cost. 

saved a large amount of money through This is not an jsolated case with Town- 
the use of a l'ownsend. cold headed part send engineered parts and fasteners. It 
and thereby produced a better product is typical of how Townsend helps save 
for less money. Phe threaded adjusting money and time by working closely with 
screw illustrated above) for the tilt back manufacturers in designing parts for manv 
of the Seng action control for executive applications. ‘Townsend parts and fasten- 
chairs is now being produced at Townsend ers are cold headed, pointed. machined, 
bv cold heading. knurling and roll thread- drilled. slotted, trimmed, roll threaded, 
ing for only $16.87 per thousand. The extruded, pierced, knurled, bent or flat- 
lowest price quoted for serew machine tened. They are produced in carbon, alloy 
woduetion was 244.50. This clear saving and stainless steels in brass, bronze, cop- 
of $21.63 per thousand is important be- per. aluminum —in à varietv of platings 
cause Seng chair action control produc- and finishes. 

tion is extremely high. Not only that, To find out how to reduce costs and 
the ‘Townsend part. being cold formed, is improve your products with l'ownsend 
stronger than à part machined from bar cold headed parts send us à sample or 
stock and the roll threads are tougher and sketch of the parts you need. Our engi- 
more uniform than machined threads. neers will gladly give you an estimate 
This gives The Seng Company an adjust- without obligation. 


— 


Call or write today to: 


ownsend 


COMPANY — ESTABLISHED 1816 


New Brighton, Pa. 


Chicago 38, iil. 





Most of the fantastic. inventions 
shown in this book were used at least 
for a short time. Nearly all werc 
tested. and many once inflamed the 
public imagination Today the ted: 
ous detail with which these mechan 


The trained hand of Hassall offers you: sometimes wealthy) audience. 


ical monstrosities were worked out 
ind the absurd hopes that their in 
ventors had for them are ludi rous 
yet a hundred years ago they were 
considered a masterpiece of human 
ingenulty 

People worried about their appear 
ance -so a budding genius came along 
with a “hat umbrella” which fitted 
à top hat and required no effort to 
hold or keep up with. Its firm grip 


on the crown of the hat even made 
it “secure in a hurricane 
Next to clothes and personal com 
I 


forts our ancestors wanted to travel 
lem... Special nails, rivets and threaded parts made in diameters from The 


1/32" to 3/8" —lengths up to 7"... Rivets 3:32" diameter and smaller 
a specialty...also small threaded blanks...Variety of metals, finishes 
and secondary operations... Economy, quality and ck del l - 

P — "Y —— "— tions. Probably the most expensive 
or small quontities...Your inquiries answered promptly...ASK FOR FREE ot dis | k } 
CATALOG...3-color DECIMAL EQUIVALENTS WALL CHART free on request. m | Of these freak inventions were the 

numbers of strange ships. Some wer 


JOHN HA 400 GABAND COR : E round, some jointed, and some were 
SSALL, INC. MOORTN.NL Y. A designed to fly. A surprising number 

: of them were actually built and tested 

Covering most fields of inven 


HASSALL cold heading may solve your immediate special part prob 


bicycle went from the plaything 


to the practical machine by way of 


several absolutely ridiculous varia 


Manufacturers of Cold-Headed Specialties—Established 1850 Hassal 


tion, this completely illustrated and 
brightly written book will amuse any 
one interested in invention and in 
human foibles 


Conveyors and 


cai FOR CONTROLLING Related Equipmen 
DIAL WiıLBUR G. HUDSON, M 


Second Edition 4 pay 
Provides exceptional tim- I N D U K T ad | A E Published hy i E / 


John ley € 
ing accuracy where a cir- I 


orti fre ít Neu Y rk 
cuit is to close or open [e| ès 
$7.00 
with a time delay. Tim- P 4 E E S S E S e 
Since 
MICROFLEX ing adjustable over wide Inc 
TIMER range REPEAT CYCLE 


in 1944, there have been some strik 
Use where ON-OFF i ing developments in materials han 
operation is contin- E 


MULTIPLE i 3 sonsly euaitel dling methods and machines. Accord 
CIRCUIT | The ON time ond i ingly, the author has revised the book 
ADJUSTABLE OFF time are each - endeavoring to make it useful to both 


adjustable on the the student engineer and the electrical 
Use where several cir dial 


this book was first. published 


consulting and plant engineer who 
must weigh intelligently the recom 
mendation of the equipment manu 


cuits are to close in a 
predetermined sequence COUNTER 


Time of closing and Use for limiting a facturers 
opening each circuit is process to an exact The chapters procced through these 
number of opera- : 
adjustable t Th 7 subjects: Screw Conveyors, Flight and 
MULTIFLEX ions e counter d m 
TIMER contact opens after à B Apron Conveyors, The Bucket Eleva- 


1 — — tor, The Skip Hoist, Bucket Carriers, 
e impulses as selecte Unit Load The Continuous-Flow 
Write for catalog Bulle- on dial. Automatic a 2 k 


) mat , 
tin 291 or send details of your spring reset " Conveyor, Pneumati and Hydrauli 
control problems to Eagle n 


on to E | Conveyors, The Belt Conveyor, Aerial 
r recommendations, y o 
Consult Eagle representa- enone | Tramways, Storage and Transport, 
tives located in the prin- J , U f 
cipol cities Bins and Bunkers, Unloading Water 

Borne Cargoes, Crushers, Hammer 


pn: C mills and Pulverizers, Screens and 

3 4 Feeders, Car Unloading, Weighing, 

gral AT Chains, Drives, Drive Groups, Motors 
MOLINE ILLINOIS 


Other chapters cover the handling of 
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7-1/4" DEEP, 20" DIAMETER 


a 9-3/8" DEEP, 20" DIAMETER 


STAMPINGS 
ARE ECONOMICAL 


Long-standing customers tell us 


6" x 11* x 17- 1/4" 


our prices usually are "in line.” You 
also save with Transue Stamping 
woe e." uniformity, rigidity and finish... 
which invariably make T & W Parts 


cost less at the point of assembly. 


TRANSUE 8 
LIRE NU ci 


equipment, Transue will 


2H 
ladly quote on die 


requirements. 


Designers and Makers 
of Deep Drawn 


F-UPETLE ~ 
Wie Stampings 
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The author assumes that the reader 


is familiar with the manufacturers’ 

S 9 SEAL ASTER | catalogues so that he has a basic un 
| derstanding of the different types of 

feci equipment. In each chapter the author 


endeavors to give sufficient data so 


that one can compute the load capacity 
BALL BEARING UNITS er epp Soim. AOA 


requirements 


coal and ash, Some Problems and Solu- 
To Improve YOUR Product tions, and Dust-Explosion Hazards. 


twenty-five pages are devoted to 


Because trucks, tractors and trailers 


1. Permanently Sealed— Patented 
centrifugal flinger seal pro- 
longs bearing life by excluding Frank W. Wilson, Ed 
dirt and retaining lubrication. ud > 


Tool Engineers Handbook 


itor in Chief 
the American Society f Tool 
. Self-Aligning—Bearing unit, Engineers Handbook Committee First 
with seals, is independent of edition: 2,070 pages, 6 x 9 in. Pub- 
the housing. Seals are not dis- lished by McGraw-Hill Book Co 
torted by shaft misalignment. c.. 330 W. 42nd St., New York 18, 
N. Y $15.00 
. Pre-Lubricated — Factory-lubri- 
cated, all SealMasters are Having 115 chapters or sections, 
shipped ready for installation. this book covers the field of tool 


ngineering from large aspects such 
.No Housing Wear—Patented 

locking pin prevents rotation 
f 2 D osition 
of outer race and porous ing, Or swaging The authors and 

bearing for re-lubrication. 1 i 
editors of the book have done a re 
5. Quiet Operation—is as- markable job of covering, in the first 


sured by combination of edition, all of the complex and de 


| deep-grooved lapped tailed problems meeting today's tool 

—— f ball races and bails and or production engineers 

Pillow Block E . 4 5 
felt-lined seals. The 


is product development to such de 
tailed considerations as honing, lapp 


authors realize that we have 
gone from the day of the skilled 
raftsman with his few machine tools, 
materials and methods, to an era of 
the unskilled and semiskilled mech- 


1. Cortridge anics handling many complex ma- 


5 ; à Units hines, using new and fast changing 
It is the exclusive combination of machine methods, and working with 
design features that has made SEAL- | flood of new materials. In such a 

i ’ fast moving technology the skillec 
MASTER ball bearing units essential 2. Flange Unite babies ben lost du di as 
of changes, and the tool engineer or 
| 4 production expert must take over and 
SealMasters are improving the per- lay out machine procedures, specify 


formance of such products as air machine feeds and speeds, and plan, 
ditioni . | in detail, the entire production pro- 
itioning equipment, textile ma- 
— M edure. It is for such men that this 
chinery, conveyors, road machinery, book is written 
. D è A great corps of editors and writers 
machine tools, oil field machinery, M ; [ E 
worked for three years defining the 
farming equipment and many others. / scope and limits of the material to be 
à i i : covered before any editorial operation 
Engineering data, dimensions and : p Lr 
3. Flonge started. Interviews with executives of 
load ratings on the SEALMASTER Cartridge Units manufacturing industries, producers 


line furnished on request. of equipment and supplies, college 

xofessors, and government agencies 

Write us for YOUR free copy helped to decide just what should be 

of SealMaster Catalog No. 845 included in such a book. In addition, 

the 18,000 ASTE members were given 

a comprehensive survey to see what 
? they wanted to see in this book 

With the scope defined 152 recog 

S T E P H E N S- D A M S Oo N nized authors set to work writing the 

@ RIDGEWAY AVENUE, AURORA HLLINOIS Lan sie A LOS ANGELES. CALIF © BELLEVILLE, ONT book. The result is 2.070 pages of 


7 2, l! Dealers condensed, factual, interesting in- 
yet cpresent formation on the latest developments 
in AAU Principal (ities in tool design, fabrication, 


on all kinds of industrial equipment. 


BEARING “DIVISION 


d main- 
tenance, and utilization. This in- 
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CARBON STEEL 


mi TUBING 

Look over your product. There 

are many ways in which Rigidized 

Tubing will improve its design, 

utility and eye appeal at little or 

no added cost. Here's why— 

" Rigidized Tubing needs no 

| d m polishing before chrome plating 


A Ld 
saves weight through use of 


lighter gage metals and has more 
rigidity and buckling strength. 
Four attractive patterns. Write for 
information today. 


[aram au als ale 
"rv e Em 


THE STANDARD TUBE CO. 


Detroitz, 99 Michigan 


Welded Tubing 


Fabricated Parts 


Pattern 5WL 
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swaged to 


your specifications 


by Pl d 


TORRINGTON 


Seventy years’ experience as the pio- 
neer rotary swaging machine builder 
enables us to save for vou on many 
tv pes of hard-to-make metal parts 
l'vpical are surgical and dental in 
struments, pen and pencil barrels 
Medium wall 
tubing up to 25" O.D. and solid steel 
015" to X 
Send vour prints and specifications 
ind ask 
for a copy of “Precision Metal Parts 


soldering iron cases, etc 
diameter handled 


today for prompt quotation 
THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street * Torrington, Conn. 


Send coupon today 
for your free copy 
of this booklet. 


| formation is new. Right up to pub- 


lication, scores of experts reviewed 


and checked and rechecked the defini- | 


tions, symbols, equations, tables, 
charts, methods, illustrations, and the 


practices and procedures which make | 


this the most complete book in its 
field 

These listed subjects cover some of 
the major classifications of the book: 

Planning and Control of Produc- 
tion, Inspection and Quality. 

Materials and Machinability. 

Casting and Extruding Operations 

Metal Cutting; Grinding; Finish- 
ing 

Metal Forming 

Welding, Gluing and Mechanical 
Joining of Materials 

Surface Finish and Protective Coat 
ings; Peening; Balancing. 

Gaging; Inspection; Testing. 

Fixture, Die and Tool Design; 
Limited-Production and Master Tool- 
ing 

Machine Tool Controls and Feed 
ing Devices 

Design of Threads; Gears; Bear- 
ings; Springs; Other Elements 

Mathematics; Physics; Reference 
Tables 


Spring Problems 


KARLHEINZ Warz, Chief Engineer, 
The Mauser Company, Oberndorf, 
translated by Bernhard 
90 pages, 84 x 11 in. Pub- 

hed by Society of Automotive Engi- 

ers, 29 W. 39th St., New York 18, 
V. Y. $3.00 (members), $6.00 (non 


Devi} 


Germany; 


Many phases of spring design and 
selection not adequately covered in 
American publications are thoroughly 
liscussed and integrated in this trea- 
tive on highly stressed coil springs. 

As most of the investigations were 
arried out under impact loading to 
simulate actual service conditions. a 
special pneumatic testing machine was 
developed Its working method is 
briefly described, and some observa 
tions are made on impact testing as it 
brings about some special difficulties 
in spring development work. 

The problem of "settling," or de 
crease in spring length as a function 
of operating cycles, is of particular 
concern with long, low rate springs 
with large strokes. The significant 
factors affecting this phenomenon 
plastic deformation, ultimate strength 
and crystalline — structure-—are 1 
ussed in detail 


is 


Other chapters deal with heat treat- 
nent and endurance  life— stress 
relief operations, transformation hard- 
ening, warm bath hardening, hard- | 

| recarburizing, nitriding, 


enabiity 
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COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
'À to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


C 


PATENTED 
FLEXIBLE 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA 
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SANITARY AND CORROSION-RESISTANT 


... AND EASY TO MACHINE, TOO. These 
beverage dispensing valves had to be sanitary and resistant 
to corrosion. As you can see, there was plenty of machining 
involved, too. That's why Republic ENDURO Stainless 
Steel — Type 303 — was selected in cold drawn bar form. 
In addition to sanitation and corrosion-resistance, it pro- 
vided the close tolerances, accuracy of section, uniform 
soundness, fine surface finish and machinability which 
combine to keep down unit costs and reject losses. Don't 
worry about workability when you design with ENDURO. 
You can obtain up to 914 of the machinability of standard 
Bessemer Screw Stock (B-1112) with certain types of 
free-machining stainless steel. 


IDEAS INTOREA >, 


— - 


A HARD-WORKING METAL 
... BUT NOT HARD TO WORK WITH 


When you're looking for a versatile material 
that works hard at doing many things well— 
but which can be fabricated satisfactorily and 
economically by all modern methods—think 
FIRST of Republic ENDURO Stainless Steel. 
Here's a material you can use in a multitude of 
ways—to turn your ideas into reality. Use it for 
decorative purposes—or for functional needs. 
It has unusual beauty—that lasts indefinitely. 
It is outstanding in the battle against rust, 
corrosion and oxidation. Its high strength— 
maintained both at elevated and sub-zero tem- 
peratures—frequently permits valuable weight 
savings, without sacrifice of safety or life, 
through the use of thinner sections. Its free- 


outlasts other materials—to cost less in the 
end. Where else can you find so many advan- 
tages in one material? 

There are many types of ENDURO—each 
particularly suited to meet specific require- 
ments. It is produced in a wide variety of 
finishes in sheet and strip form—in hot rolled 
or cold drawn bars—in plates—in pipe and 
tubing—in wire. It is available, too, in bolts, 
screws, nails, welding rod—practically every 
form you may require, including castings. 


Why not get all the facts about ENDURO now 


and have them handy for your next job? Write us. 


Propuct 


REG. U. S PAT. OF. 


ENGINEERING 


dom from metallic contamination and its 
remarkable ease of cleaning are well known 
wherever processing equipment is used. 
And, best of all, it usually outperforms and 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division + Massillon, Obio 


GENERAL OFFICES eo CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


STAINLESS STEEL 


V Check ALL 12 advantages: © RUST AND CORROSION-RESISTANCE 


* HEAT-RESISTANCE © HIGH MELTING POINT è LOW COEFFICIENT OF EXPANSION e 
HIGH STRENGTH * GOOD DIMENSIONAL STABILITY € NO METALLIC CONTAMINATION 
© EASY TO CLEAN © EASY TO FABRICATE © EYE APPEAL è LONG LIFE è LOW END COST 
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quench media and austempering; in- 
crease in life by cold working—sur- 
face rolling, shot peening, surface 
compression, shot peening of case 
hardened rods and corrosion protec- 
tion of shot peened springs; and 
corrosion and endurance life—cor- 
rosion of stressed specimens, hydrogen 


embrittlement, phosphate treatment, 
FLELILOC chrome plating, galvanizing and life 
test "li 
E- E 
ON PIEC Welding and Cutting Manual 
SELF-LOCKING Published by the Linde Air Products 
Co., 30 E. 42nd St., New York, N. Y. 
NUTS 204 pages, 6x9 in. $1.80. 
— This book will be especially useful 
: LY : 
... WON'T SHAKE LOOSE .... REDUCE MAINTENANCE "n! 


already an expert in the oxy-acetylene 


invariably, when nuts loosen, they que dette, us production, n fet = TX welding and cutting process. Start- 
Ground. All this con readily be eliminated by installing one-piece, self-locking '" x : A — dicic : 
becouse it positively will not shake loose and positively cuts cost of maintenance. ing wW ith gene ral considerations and 


The all-metal, one-piece resilient, "FLEXLOC" is becoming increasingly popular, becouse, te "—£ € of acetylene — m 
processed to have an exceptionally uniform torque and, because it packs a stop, lock a S ch- 
plain nut all in one. “FLEXLOC’ accommodates itself to a wide range of thread tolerances boo then goes into €—— tec 


and can be used over and over again — — - - its torque. "n n @ stop nut, niques to be used for particular jobs. 

it stays locked in any position on a thr member. it is not affect temperatures i iv i 
commonly met within the Industrial Field of Mechanical Engineering. Instructions are given in step-by-step 
Available in ‘thin’ and “regular” types—in sizes from #6 to 2” in diameter—in NC and NF photographs of actual repair jobs. 
thread series. Write for your copy of the “FLEXLOC” Catalog. The home craftsmen will find de- 
OVER 46 YEARS IN BUSINESS tailed plans for making machinery 
guards, trailers, shop and kitchen 
ANDARD PRESSED STEEL CO. EA Nun A 

: and other paraphernalia. 

Jenkintown, Pennsylvania, Box 545 
Branches: Chicago * Detroit + St. Louis + San Francisco 


Heat Transfer, Vol. 1 


Max JaKos, Research Professor of 
Mixer makers Mechanical Engineering, Illinois In- 


stitute of Technology. First edition; 


758 pages, 6 x 9 in. Published by 
make the most o Jobn Wiley & Sons, Inc. New York, 


" N. Y. $12.00. 

Mc M3: RAA Ü This text shows the development of 
ideas leading to the present knowl- 
edge of the heat transfer branch of 
thermodynamics. It is a comprehen- 
sive product of research in and teach- 

eene: ing of heat transfer. The author uses 

MUCH of the quality of food mixers is built-in— where it can't be - historical approach to the subject, 

seen. That's why finish, trim and glass accessories are so important - —— the work done in France, 

for eye-appeal and evidence of quality. And that’s why leading H ( ee Germany, England and the United 
mixer manufacturers choose McKee bowls and juicers. The true, I ae States. 

Ñ ^ Part I presents the basic equations 

E j of conduction, convection de radia- 


uniform colors and smooth-rounded lines are McKee hallmarks that 


become those of th i tself! 

For good reasons like : e is supplying many of America’s p tion. Contrary to most presentations, 
foremost users of industrial and commercial glass. McKee supplies j the author writes of all three simul- 
am liners, appliance winaon P E ELE blanks, - A taneously to accent their peculiarities 
reflector lenses and many other items to be assembled into manu- er m > : » P 
facturer's own products. McKee makes numerous machinery parts and interrelationships. d Following 
af glan MIXING BOWL this, the most characteristic properties 

McKee clients benefit from almost a hundred years of glassmaking Supplied to top manu- of conduction, convection and radia- 

Fs ad dades do Pow Mel Pin facturers of automatic tion are given with several illustra- 
— oe i tions of each. Finally, the solutions 
quality, service, price. to the equations are presented. In the 


Precise heat control solutions the author treats conduction, 

f you think glass might replace other materials profitably for you, Mn q-— of convection, and finally radiation, in 
ass and color. 

call on us. E that order. 


The middle of the road has been 
McKEE GLASS COMPANY used between highly mathematical 
PRODUCT DEVELOPMENT DIVISION, JEANNETTE, PA. procedure and a purely empirical ap- 


i “nin — ps Thus the book can be used 
MAKERS OF THE WORLD'S MOST COMPLETE LINE OF GLASS COOKING WARE >  Fitoblihed 1853 jy engineers, mathematicians and 


E 


Y 
1 


McKee will make glass to vour establis esign collaborate 
with you in designing new items ] p glass to meet your 
specific needs. If you use i: lustrial or commercial glass now 
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This is a poppet valve gear box. It is used in a 
steam locomotive booster. Weight before redesign 
to a steel casting — 2,176 pounds. 


The performance of this part as a weldment was 
entirely satisfactory. But this manufacturer, like 
all alert companies today, welcomed a suggestion 
which would cut costs. 


As the result of close cooperation between the 
engineering department of the manufacturer and 
the steel foundry engineer, the gear box was 
redesigned as a steel casting, producing a savings 
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PRODUCT DESIGN STUDIES e NO. 


in cost of 189 plus a weight reduction of 326 
pounds. 


Conversion of some of your high-strength parts 
to steel castings may result in equal if not greater 
benefits than those shown here. 


Also in new and redesigned parts, your steel 
foundry engineer may be able to suggest ways to 
cut costs and weight and obtain other substantial 
benefits . . . if you call him in for a discussion 
while your product is still on the drawing board. 


This service is offered without cost or obligation. 
It makes available through your foundry engineer 
the full results of the development and research 
program carried on by Steel Founders’ Society 
of America. 


STEEL FOUNDERS' SOCIETY OF AMERICA 





WEL-MET 


makes iron and 
steel parts from 


Rotor for oil pump operating auto- 
mobile window push-button control 
mechanism. Precision-formed at 
lower cost —no machining, no finish- 


Generator pole-piece molded of elec- 
trolytic iron. Extremely difficult to 
machine. Now made to close toler- 
ances, with maximum magnetic 
properties, by powder metallurgy. 


Changing to powdered metal for this 
automobile door lock rotor reduced 
costs 33%. Closer tolerances, self- 
lubrication, and no finishing are 
other advantages. 


* 
Tt may be possible to lowef costs and 
improve performance of your ma- 
chine parts by powder metallurgy. 
Why not investigate? Send blue 
prints and production 
requirements to... 


The 
WEL-MET 
Company 


141 GOUGLER AVENUE 
KENT, OHIO 


physicists. 
fields much space has been devoted to 
experimental methods and techniques. 

Eighteen pages of problems, thir- 
teen pages of tables and nineteen 
pages of bibliography are at the end 
X the book. Typical chapters are: 
‘Turbulent Flow in Tubes at Uniform 
Temperature," "Nucleate Boiling in 
Tubes," “Free Convection in Horizon 
tal Cylinders” and "Periodic Storage 
and Release of Heat Energy by a Plane 
Plate of Finite Thickness." Taken as 
a whole, the book is a useful treatise 
for workers in this field 


Mathematics for Industry 
S. E. RusiNorF, Assistant Professor of 
Mechanical Engineering, Illinois In 

tute of 431 pages, 
6 x Published by the American 
Technical Society, Chicago, Ill. $5.50 


An extremely simple and clear 
book, this text presents solutions to 
the problems most often found in 
engineering shop and drafting room 
practice. It deals with arithmetic, al- 
geometry, trigonometry, but 
does not go into analytical geometry 
or calculus 

The foreman, machinist, draftsman 
and technician, as well as trade and 
industrial students, will find tn it eff- 
cient methods of solving their tech- 
nical problems. For the graduate en- 
gineer, much of the material will be 
elementary. 


Technology 
4) mn 


gebra, 


The first two chapters present a 
review of shop arithmetic before pro 
ceeding with the balance of the text 
material. Simplified algebra is treated 
in the following two chapters. Then 
follows plane géometry in the fifth 
and sixth chapters, which present a 
review of the principles of plane 
geometry and a brief treatment of 
solid geometry Shop trigonometry 
and its application in the solution of 


problems chosen f 


from 
treated extensively in 


practice are 
the seventh 
chapter. Chapters eight and nine treat 
the application of shop mathematics 
to screw threads and gears. The use 
fulness of logarithms in the solution 
of shop problems is described in chap 
ter ten. The slide rule and its opera 
tion are illustrated in chapter eleven 
Chapter twelve, which is the last chap 
ter, demonstrates the application of 
simplified mathematics in problems 
dealing with engineering computa 
tions, including strength of material 
The chapters end with extensive prac- 
tice problems on the subject covered 
in that chapter. The book ends with 
a great number of useful tables in 
duding trigonometric functions and 
common logarithms. An answer book 
of 30 pages is included 
book 


with each 
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To help readers in these | 


good steel 
good treatment 


= satisfaction 


If you are a design engin- 
eer seeking success with 
steel components, you 
will find help towards 
your goal on every page 
of this 72 page booklet. 
Write now for “3 Keys to 
Satisfaction” —it is valu- 
able and it is free. 


Climax Molybdenum Company 


Please send your 
FREE BOOKLET 
KEYS TO SATISFACTION 


Name... 
Position .. 
Address __- 
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.— SEYMHUR NICKEL SILVER-- 


Wherever Plating Must Undergo Friction 


The piston stems in trumpet valves are typical of the use of Seymour 
Nickel Silver for maintaining a matching color. Constant friction, hundreds 


of polishings, finally wear off the plating of these stems, yet they still 
match the surrounding plate. 


Seymour Nickel Silver is also used for tube braces, mouthpieces, and 
numerous other plated trumpet parts where wear must not show. In 
addition to its clear-through, silvery white color, the extreme rigidity, 
high corrosion resistance and good workability of Seymour Nickel Silver 
make it a preferred choice for many another similar application. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 


Other screw machine products 
of Seymour Nickel Silver Rod 
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PERMACLAD 


Truly corrosion resistant! 


Easily formed or deep drawn! 


Re | SP STAINLESS CLAD STEEL 


A Product of ALAN WOOD STEEL COMPANY 
Dept. P-8 Conshohocken, Pa. 


Gentlemen: 


Please send me detailed information regarding PERMACLAD. without obligation, 
also a copy of your free 8 page folder. 


Name — ————————————— Title 
Company — — — Address — 
City — — State 


OTHER PRODUCTS: A W Algrip, Abrasive Floor Plate e A W Super-Diamond 
Floor Plate « Billets « Plates e Sheets (Alloy and Special Grades). 


Physical Properties Influenced 
By As-Quenched Hardness 


Hardenability Subcommittee of the 
SAE War Engineering Board's lron & 
Steel Technical Committee. 44 pages, 
84x11 in. Published by SAE, 29 West 
39th St, New York 18, N. Y. $2 


non-members, $1 members. 


This report is the result of an in- 
vestigation to determine the effect of 
variations in as-quenched hardness on 
the tensile, endurance, and impact 
properties after tempering several 
steels. 

Three steels, 1345, 13T45, and 
i140 were selected for this investiga 
tion on the basis of having similar 
carbon contents, widely different hard 
enability, and the fact that the rela- 
tively high hardenability of the 13T45 
steel was derived from special addi 
tion agents 

Samples were quenched to hard- 
nesses of Rockwell C 40, 47 and 55 
and subsequently tempered to Rock- 
well C 35, for each grade of steel 
These samples were rough machined 
prior to heat-treating to form blanks 
for test bars. Heat-treated blanks were 
finish machined and tensile, endurance 
and impact tests were conducted on 
all grades and heat-treatments. Micro 
structures representative of each heat- 
treatment were studied in relation to 
the physical tests. 

The body of the report is a discus- 
sion of the materials tested and their 
heat-treatment, preparation of test 
blanks, and an interpretation of test 
results. Graphs of test results and 
plates showing microstructures of 
Lied and quenched materials are 
inc luded 


Strength of Metal 
Aircraft Elements 


Prepared by a subcommittee of the 
Munitions Board Aircraft Committee, 
109 pages, 8x11 in. For sale by the 
Superintendent of Documents, U. S. 
Government Printing Office, Wash- 
ington 25, D. C. $1.25. 


Engineering reference material need- 
ed for calculating allowable stresses 
or minimum strengths of aircraft 
components is presented completely 
in this volume. It has been compiled 
for use as a handbook by designers 
of both civil and military type aircraft. 

The book deals only with the most 
commonly used materials and ele- 
ments. Of the five chapters in the 
book, four are devoted to materials. 
Steel, aluminum alloys, and mag- 
nesium alloys are treated extensively. 
Miscellaneous metals are treated to a 
small degree. Tables and curves amply 
illustrate the text showing the various 
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YOU'LL LIKE 



















FLUSH MOUNTING 


| You'll like these air cylinders because they can YOU'LL NEED OPERATING VALVES AND ACCESSORIES 
v xor o FOR MACHINE DESIGN AND PRODUCTION CONTROLS 
l do hundreds of fatiguing push and pull operations , 

There is a Schrader Operating Valve and 


on equipment you build or use. Actuating Accessory for Every Requirement 


v 


ROLLER TRIPPERS—for actuating » " 


valves mechanically. 





Yes, do them faster and better at a saving in 42 AND 3 WAY VALVES — Available for any type 


: of actuation, hand, foot, mechanical 
time and cost! 





You'll like them because whatever your appli- 


cation, there is a mounting for your purpose. 


. à 4 «PILOT VALVES — With or without timer, 2 or 3 
You'll like them because you can obtain them t way, also solenoid types 





in single or double acting types and in any stroke. &NAYVALNES — Hand, y. 


foot or pilot oper- 


You'll like them because they're made by 2 


Schrader. Write for complete air cylinder data. ALSO a full line of operating valves of all types for all purposes 


ALWAYS SPECIFY SCHRADER,.THE COMPLETE LINE OF AIR CONTROL PRODUCTS 


2) Ae Ga es ne 


4 MAIL THIS COUPON TODAY 
A. SCHRADER’S SON, 496 Vanderbilt Ave., Brooklyn 17, N.Y. 


Division of Scovill Manufacturing Compony, Incorporated 
C rad " Please send me information and free literature about tbe producti | bave checked 
el in the circles at the right. 
PRODUCTS 


NAM 





CONTROL THE AIR 





PE 
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A REFERENCE BOOK ON FORGINGS 


FOR ALL USERS OF METAL PARTS 


Sixty pages of authoritative information 
on metal quality as developed in forgings 
formed through the use of closed impres- 
sion dies. Forging production techniques 
are described and illustrated; economic 
advantages of forgings are presented 
from the viewpoint of top management 
design engineers, metallurgists and pro 
duction executives. Your copy is ready 
Fill in and attach coupon below to your 
business letterhead 


A product fortifed with the metal 
quality found in forgings outperforms 
other products. Forgings’ grain struc 
ture and fiber-like flow lines are con- 
trolled, directioned, and concentrated 
at points where the highest stress and 
shock occur under actual service con 
ditions. High tensile and impact 
strength, the reduction of dead weight. 
and freedom from concealed defects 


are some of the advan ich are 


obtainable in forgings. 


Now is an excellent time to check your 
product for cost reductions — explore 
every possibility to improve perform- 
ance and appearance, while reducing 
dead weight of component parts. 
Double check all parts subject to the 
greatest stress and strain. Check ma- 
chining and finishing time schedules 

forgings have been known to s»eed 
up production by 250 per cent. Rejects 
at the point of assembly are costly -a 
needless waste; forgings offer practi- 
cally a 100 per cent yield of sound 
parts and they respond uniformly to 
heat treatment. Consult a forging engi- 
neer- only a forging engineer can 
inform you fully regarding the many 
advantages obtainable with forgings. 


Please send 60-page booklet entitled “Metal 
Quality — How Hot Working Improves 
Properties of Metal", 1949 Edition. 


Nome 
Position 
Compeny 


Address 
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ultimate strengths, yield strengths and 
other engineering properties of the 
materials. Such subjects as general 
properties of the materials, loading 
curves and tables for columns, beams, 
combined loadings, and joints, fittings, 
and parts are given for all three types 
of metal. 

The last chapter presents a short 
table on general strength properties 
and related characteristics of miscel 
laneous metals at room temperature 
Included are: Aluminum bronze 
manganese bronze, hydraulic bronze 
and phosphor bronze. 

The first chapter gives commonly 
used formulas and methods for cal 
culating the strength of various struc- 
tural components. Standard structural 
symbols and definitions are listed. A 
lengthy discussion on columns, with 
formulas and curves follows. It in 
cludes discussions on stresses, in 
stability, failure and types of cross 
sections 


Technical Drawing 


FREDERICK E. GIESECKE, ALVA 

MITCHELL, HENRY CErCIL SPENCER 

Third edition, 850 pages, 6x9 in. Pub 

lished by the Macmillan Co., 60 Fifth 
New York. $4.50 


A basic text in engineering draw 
ing, this book gives the new practices 
and procedures. The latest commercial 
drawings are used wherever possible 

It is not a reprinting, but a com 
plete revision of the second edition 
Much of the text has been rewritten 
A considerable number of new illus 
trations and problems have been 
added, and several hundred of the old 
ones have been redrawn. Throughout 
this book has been brought into agree 
ment with the latest revision of the 
American Standard Drawings and 
Drafting Room Practice. A complete 
facsimile of this Standard is given in 
the appendix 

Over half the page area of the book 
is taken up by drawings. This large 
area is due not only to the fact that 
there are well over 1,000 figures, but 
also to the careful elimination of all 
cye-killers". The aim was to repro 
duce every drawing large enough to be 
read with ease 

A special effort has been made to 
place illustrations and related text 
matter on the same page, or on facing 
pages. All instructions for problems 
are given directly adjacent to figures 

The basic chapters on Lettering, 
Multi-view drawing, Sectioning, Aux 
iliary views, and Dimensioning are 
completely rewritten and expanded 
Special attention has been given to the 
problems of the left-handed student. 

A most complete revision has been 
devoted to the subject of dimension 
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where maximum rigidity ' 
and accuracy 
is a must... 





SSL Spindle Bearing Design 


The Norton Surface Grinder, equipped with a Pope precision motor- 
ized spindle, uses a typical SCS F Spindle Mounting for maximum 
rigidity and accuracy. 


SSF Double Row Cylindrical Roller Bearings assure minimum 
runout at the wheel. 


SSF Thrust Ball Bearings virtually eliminate any “cammingaction”. 
Vibration is reduced . . . smooth operation assured on these grease- 
lubricated bearings. Our engineers can help with SES machine 
tool bearing applications.. Write: $S Industries, Inc., Phila- 
delphia 32, Pa. 6610 


Machine Tool Bearings engineered by i he H 
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TOP QUALITY EQUIPMENT 
ROLLS ON TOP-QUALITY 


GENERAL 
INDUSTRIAL PNEUMATICS 


Ser] 


More traction, longer wear with sturdy, Maximum load capacity and extra 
deep-ribbed Generals on hand- Cushioning for equipment, load and 
operated garden tractors by Lodge & operator on power trucks by Truck- 
Shipley, Cincinnati, Ohio Man, Inc., Jackson, Mich. 


Wide-Base Generols roll smoothly, High-speed motor scooters by Globe 
silently, protect floors and floor cover- Mfg. Co., Joliet, IIl., ride easier, safer, 


ings on food carts by Swortzbaugh on low-pressure, wide-base General 
Mfg., Toledo, Ohio. Industrials. 


WIDE BASE MAKES THE BIG DIFFERENCE 


Available in assemblies of 
tires, tubes and wheels. 
Sizes O. D. 8" to 23" —200 


to 2000 Ib. load capacity. 
*—2. RIM — 


4.02" SEC DIA 


General Industrial Tire Conventional Tire 16 
16” Overall Diameter Overall Diameter on 
on Wide-Base Rim. Narrow-Base Rim. 


WIDE BASE NARROW 


More Air Volume Less Volume 
More Load Capacity Less Capacity 
More Stability Less Stability 
More Cushioning Less Cushioning 


SEND FOR NEW CATALOG... 
Dept. 6, The General Tire & Rubber Company, Akron, Ohio 


THE GENERAL TIRE & RUBBER CO. 
Akron, Ohio 


ing. This chapter has been approxi- 
mately doubled in size, with special 
attention given to limit dimensioning. 

Many other important revisions, to- 
gether with extremely complete T 
endices makes this a worthwhile 
ook for teaching the language of the 
engineer. 


Electric Eye Circuits 
and Relays 


A. EDELMAN, chief engineer, Photo- 
bell Co. First Edition. 36 pages, 


| 83x10} in. Published by EBY Spe- 
| cialty Sales Co. 220 E. 23rd St., New 


York, N. Y. $1 


This is a privately printed treatise 
on the characteristics, types of circuits, 
and applications of photoelectric tubes 
and relays. It has been written to help 
the average radio man, engineer, de 
signer, electrician and student who 
will find it possible to build and use 
photorelays, employing . equipment 


| that is available in the present-day 


market. The author believes that the 
explanations presented are sufficient 
so that the product designer can apply 
photorelays to almost any automatic 
control problem 

The second chapter discusses Light 
Sensitive Elements, including the 
photo-conductive cell, the photo- 
emissive tube, the multiplier type 
phototube and the pp cell. 
Light Projectors and Optical Systems 
are discussed in Chapter 3 and 4. 
Types of Amplifiers, and Power Sup- 
plies are then analyzed. Chapter 8 
covers Stability, Permanence and 
Maintenance, including such things 
as overall age effects, overall tempera- 
ture effects and general maintenance 
needs. The last chapter covers Typical 
Circuits. This is an excellent compila- 
tion of data on this subject from the 
viewpoint of the product designer. 
For the theory underlying many of 
these parts, it is desirable that the 
reader consult textbooks. 

It has been the author's objective to 
prepare a practical treatise that would 
enable the product designer to de 
velop and apply his own photoclectri 
controls 


Process Control of Brass 
And Bronze Foundry Procedure 


Brass and Bronze Castings Subcom 
mittee, Non-Ferrous Metals Technical 
Committee of the SAE Technical 
Board. 100 pages, 84x11 in. Pub- 
lished by SAE, 29 West 39th St., New 
York 18, N. Y. $4 non-members, $2 


nie ni be re 
Since the beginning of World War 


II the brass casting industry has been 
faced with many new problems asso- 
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WOULD A "HAND-PICKED" SPRING STEEL 


...reduce your rejects? 


€ 


Visit us at Booth No. 512, at the 21st National Metal Exposition, Cleveland, October 17th through 21st 
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ciated with methods and procedures 
Scores of new foundries thrust into th« 
brass and bronze castings business had 
to work out their own salvation or 
look to a few foundries of long stand 
ing for leadership in providing the 
most acceptable foundry technique 
An acceptable guide for insuring 
the control of brass and bronze pro- 
cedures was lacking. This volume is 
designed to fill that void 
In view of the acceptance of the 
re ommendations contained in this re 
ort by so many of the brass and 
Loue casting. industry's leading au 
thorities, the brass and bronze found 
ries should find the material. con 
tained in this report of great help 
working out the details of problems 
that others have had to solve step by 
step with cut and try methods 
The Sub-Committee’s recommenda 
tions cover applications, composition 
LU ^" and. properties of brass and bronzc 
Duck, Plunkett... OVERHEAD!" s 
l eee s foundry molding a core eg al 
"—— l loying and melting of copper, brasses, 
ps! Sorry! You can't duck overhead any more than you and bronzes: sand casting: centrifugal 
can evade taxes. But you can do something about lifting it casting; pressure casting; plaster mold 
a bit... to give you headroom. And here's how! casting method: reclamation of cast 


~ * * ings by repairs and inspection spe 


It’s done by cutting away dead wood—unprofitable process cifications and pto edures 


steps that can be eliminated, unproductive floor space that The book is the result of two years 
can be turned into a revenue producer, and personnel that work by the Sub-Committee in review 

can be shifted from non-profit operations. Accomplish all ing and coordinating the best methods 
three and your overhead will lift automatically, letting that could be found for controlling 


welcome profit sunshine in. the procedure in brass and bronze 


Easier said than done? . . . Not if you know about pre-coated foundries to obtain uniformity in the 
Thomas Strip—one of the most effective overhead-lifters quality of castings 
that ever happened. Pre-coated in copper, brass, nickel, i 
chrome, zinc, tin or lacquer, it makes possible the stream- 
lining of your process to its two profitable essen- : . : 
tials—fabrication and assembly. Preparation, Evaluation of Effects 
cleaning and buffing, and plating . . . all three Of Torsional Vibration 
bothersome steps can be eliminated. And in addi- 
tion, pre-coated Thomas Strip fabricates easily Tors d Vibration Committee ^ 
and with uniformly high quality. SAE War Engineering Board 578 


Discover the overhead-reducing power of pre- page s, 83x11 T Publisi ea b) SAE 
coated Thomas Strip for yourself—in your own 29 W'est 39th St.. New York 18, N. Y 
shop and process. We will be glad to study your $10 non-members. $5 member 
requirements and suggest the analysis of Thomas 
Strip best suited to your product and process. A 
trial run will carry its own convincing proof. 
Write today or call: 


Scope of this volume is indicated by 
its complete title “The Development 
of Improved Means for Evaluating 
Effects of Torsional Vibration in In 
THE THOMAS STEEL COMPANY ternal Combustion Engine Installa 

WARREN. OHTO tions.” 
Specialists in Cold Rolled Strip Steel The book was compiled to fill the 
great need for a concerted effort to 
amplify the present knowledge, to 
identify reliable techniques now in 
use, and to develop additional tech 
niques as required to provide a mor 


" uer adequate and if possible simplified 
* treatment of the torsional vibration 


~ 


Electrocoated with Chromi- 
ape Re " k Several methods utilized in dealing 
Asian with torsional vibration p arc 
in Colors e Annealed and reviewed These include analytical 
Tempered Spring Steel e treatments for determining torsional 
ccs 2 ae SPEEDS PRODUCTION...CUTS COSTS vibgtion with and without aid ot 
Voor Spactiiontions actual test measurements. Instrumenta 
tions, stress determination procedure, 


problem. 
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RELIANCE 


SPEED CONTROL ADJUSTABLE SPEED DRIVE MOTOR 
SPEED INDICATOR 


Conventently-packaged, factory- 
wired V*S Drives are available 
from 1 to 200 bp. Two or more 
motors may be operated simulta- 
neously from a single Control Unit. 


FROM A.C. | POWER LINE 


RELIANCE ENGINEERING 


POINTS THE WAY 
TO TOP SPEED PRODUCTION! 


Reliance takes special pride in a record of service to industry 
which covers a period of over 40 years. Electric drives engi- 
neered by Reliance to meet all requirements of machinery man- 
ufacturers are delivering high production at low cost in plants 
of all types and sizes today. These results testify to the wealth of 
specialized experience and practical production "know how" 
which Reliance engineers are ready to place at your disposal. 


Just call the nearest Reliance office or write for Bulletin 311. 


Sales Representatives in Principal Cities 


ELECTRIC AND 
RELIANCE tncinttaine co. ° 
E E DAN (cue ie "ME =: ores 2 1080 EEEF, — 5 z 
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| and design treatments, including 
damper applications, are discussed in 
considerable detail. Instrument spe 


* ^ ` 
wins in the cifications are suggested. Modified 


concepts in the direction of more prac- 

tical procedures needed to improve 

BALL BEA R | N G open and, where possible, to simplify the 
evaluations are indicated. 

e k The general subject matter pre- 

wit sented may be summarized under five 

topical divisions as follows: (1) 

Methods for calculating probable 

Honed Race wa ys natural frequencies, amplitudes and 

stresses Of torsional vibration prior to 

or independent of tests of the actual 

installation; (2) Instrumentations for 

measuring amplitudes of torsional 

vibration; (3) Techniques for evaluat- 

ing nominal stresses from measure- 

ments of the amplitudes of torsional 

vibration; (4) Factors influencing the 

localized stress caused by torsional 

vibration; and (5) Factors influencing 

the total combined stress at any small 


area resulting from all modes of ex- 
ternal loading. 


ABSTRACTS 


Flame Spraying Steel 
On Light-Metal Alloys 


From "Flame Spraying Steel on Alumi- 
num," Metallurgia (Manchester, Eng- 
land), Vol. 39, No. 234, page 342 
DURING THE PAST FEW YEARS, CON- 
siderable experimental work has been 
conducted in connection with flame 
spraying of various grades of steel on 
light alloys such as aluminum and 
magnesium. Studies have been made 
using steels ranging from the soft 
mild to the high carbon compositions, 
as well as 18-8 stainless. 


nd T" À a s Since 1944 a group of research 
In golf, low score makes the champion. With bearings, widim ee Ado vius Pei bem cu 


low score in quietness is evidence of the championship ried out by a committee of the L'Alu- 
anti-friction performance. These scores are obtained by minium Francais, la Societe Nouvelle 
measuring, in a scientific radio sound test, Anderons of de Metallisation. After a great deal 
sound of the ball bearing in operation. Recently Hoover of experimental work they have ar- 

. : i2 5 rived at the following conclusions on 
ball bearings were sound tested in competition with four 


the subject. 
other nationally known makes. Three hundred and fifty In the case of revolving i — 


ball bearings, of the same sizes and quality, were tested. having convex surfaces, i.e., tubes and 
Hoover Bali Bearings with Honed Raceways scored 24 oe E — obtained IS Ex 
the result of an alloying action. but 
Seed 1 f rather a mechanical keying with auto- 
such championship performance, ata reasonable cost, HOOVER frettage (cold working). Concave 
add to the value of your product? A request, on your ' components require preheating before 
letterhead, will bring you a copy of the Hoover Engi- | spraying can take place. 
aeos Blume The principal characteristics of the 
8 ^ deposits are as follows: 
America's Only Ball Bearing Witb Honed Raceways á i eun redi i em -— IS 
x larder than the initial steel used for 


flame spraying. This is the result of 
HOOVER BALL AND BEARING CO. ANN ARBOR, MICH; the rapid cooling of the steel and the 


Anderons lower than the nearest competitor! Would 
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Built by fractional 


horsepower motor 


PACKARD Specialists 
M U E M I^ E T Packard specializes exclusively in the 


manufacture of fractional horsepower 
motors. Our entire enlarged plant facil- 
MOTO RS ities . . . all of our engineering and 
manufacturing experience . . . are con- 
centrated in this single field. Manu- 
facturers of motor-driven appliances 
and equipment have long profited from 
this singleness of purpose. Packard 
Fractional Horsepower Motors are of 
outstandingly uniform quality . . . can 
be delivered in greater quantities iu 
less time. For fast action on vour 
fractional horsepower motor problem, 
specify Packard motors—engineered 
and built for lasting satisfaction. 


Packard Electric Division, General Motors Corporation 
Warren, Ohio 


ENERAL 


PACKARD MOTORS for ."^?** 
Compressors * Power-driven Bench 
Tools * Ironers * Milking Machines * 
Stokers * Milk Separators * Washing 
Machines * Furnace Blower * Water 
Pumps * Oil Burners ¢ Ventilators 

and many other applications 


ORS FOR THIRTY-TWO YEARS 
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From 
Air-Cooled Power 
Headquarters 


Compact — powerful —in brilliant modern design — incorporating 
many important improvements — these new Briggs & Stratton 
models are perfected products of the world's largest builders of 
4-cycle air-cooled single-cylinder engines, resulting from an exe 


perience record spanning more than 30 years and a production 
record of more than 4 million engines. 


These new engines set new standards of value, dependability and 
performance as "preferred power” for machines, tools and equip- 
ment used in industry, and construction, by railroads and on farms. 


Complete technical information is available on these new 
Briggs & Stratton single-cylinder 4-cycle air-cooled gasoline engines: 


MODEL “9” 3.1 H. P. 
MODEL “14” 5.1 H.P. 
MODEL “23” 8.25 H. P. 
BRIGGS & STRATTON CORPORATION, MILWAUKEE 1, WIS., U.S.A. 


work-hardening obtained by the crush- 
ing effect of the metal particles. 
Frictional Properties—The porosity 


| of the deposited — affords the 
| interesting properties o 


self-lubrica- 
tion and anti-frictional effect. The 
coefficient of friction is below that of 
the same steel in the rolled form. 

A 1-mm film of deposited steel can 
be regarded as impermeable despite 
the porosity mentioned above. The 
steel light alloy — formed does 
not result in electrolytic action when 
coverage is complete. When the basc 
metal is only partially covered, the 
couple can be neutralized by a band 
of zinc 

Machinability —Sprayed mild steels 
can be machined with high speed steel 


| tools; the cutting angles and the 


utting speed should be the same as 


|thosc used in machining cast iron 
| Steels with 0.6 percent carbon can be 


machined with sintered carbide cutting 
tools 


This new technique is particularly 


| interesting in cases where it is neces 
| sary to lighten the weight of a com 


ponent and in such cases where alu 
minum or magnesium could not be 
used because of lack of sufficient wear 
resistance 


Flash Losses and Cost 
Estimation in Die Casting 


Foreign Abstract from “Cost Estimation 
for Diecasting" by H. K. Barton. Pub- 
lished in Mechanical World and Engineer- 
ing Record, August 12, 1949— London, 
England. 
Loss OF FLASH METAL IN REMELT- 
ING, loss of pieces to wastage, and 
tool time costs are primary considera 
tions in estimating die casting costs. 
There is a 30 percent loss of the flash 
metal in remelting, due to the large 
surface-volume ratio. To overcome 
this loss, it must first be estimated 
and then an equal amount of metal 
added to the initial input. Other 
metal from cavities, runners, sprues, 
and overflows is almost entirely re 
coverable 

Knowing the total metal required 
for a spray of castings, the metal 
throughput per hour and the melting 
rate can Be obtained. From these cal 
culations the cost of molten metal per 
pound is figured. The cost varies 
because the efficiency, and, hence, cost 
of melting varies with rate of melting 

Primary wastage due to unsound 
castings generally run between the 0.1 
percent and 2 percent. From the 
records of the inspection department 
the average number of pieces lost duc 
to machining can be determined. To 
take care of total loss due to wastage, 
the number of pieces equivalent to 
those lost are added to the ptoduc- 
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A MESSAGE TO AMERICAN 


INDUSTRY 


77th OF A SERIES 


MUDDLING 
in High Places 


I. is time for men in Washington and London to 
stop toying with the problem of international trade. 
We of the democratic West are at a turning point 
in our economic affairs. A false step by either the 
United States or Britain could lead quickly to disin- 
tegration of trading between the people of the world 
as we have known it for the past hundred years. 
Recent meetings of diplomats in London and Wash- 
ington have not lifted us out of this danger. 


By two simple tests you and I can measure the sin- 


cerity of the men in Washington and in London who 
are trying to solve what they call “the dollar crisis.” 


One test applies to the British: Is Britain making an 
honest effort to re-establish itself as a real competitor 
in world markets? 


The other test applies to us in the United States: 
Are we willing to see Britain re-emerge as a strong 
competitor in world markets—even in our own home 
market —and to help her do so? 


Today, even though both countries have faced the 
devaluation test, the answer to these questions prob- 
ably is no. 


I 


The situation we face is, in fact, unprecedented. 
In every important industrial country of the non- 
Communist world, except Germany and Japan, pro- 
duction is above prewar volume, thanks largely to 
the Marshall Plan. Yet trade between nations is 
shackled as it has never been since the 18th century. 
And the shackles grow day by day. What is worse, 
two distinct trading areas—the dollar area and the 


sterling area — have grown up in the non-Communist 
world, and the gulf between them grows wider. 
What kind of leadership have the United States 
and Britain had in the face of this crisis? President 
Truman late in August wisely checked the trans- 
Atlantic bickering over the dollar crisis. But Mr. 
Truman showed no awareness of the basic question 
that the American people must soon decide: Is the 
United Stat2s able and willing to generate trade be- 
tween nations, as Britain did in the 19th century? 


What have British leaders offered us? Foreign 
Secretary Bevin and Chancellor Cripps called their 
September visit to Washington “one of the most im- 
portant missions in history.” But they did not tell the 
British people, and perhaps do not admit themselves, 
that their Labor government must change its internal 
and external policies if Britain is ever to earn its 
living in a competitive world. 

Admittedly, the problem Britain has faced since 
1945 is a colossal one. But, in the face of its grave 
difficulties, what has Britain done? The working day 
was shortened. Welfare economics have run riot. 
High taxes have sapped incentives. Labor and capital 
have clung to their prewar psychology of cartels and 
featherbedding. Government controls and govern- 
ment trading have hamstrung private initiative. Na- 
tionalization schemes have injected politics into the 
struggle for industrial recovery. 

Thus the policies of the Labor government have 
made Britain's adjustment to its new position in the 
world immensely more difficult. But Americans who 
attribute the danger of an international breakdown 
to British socialism greatly oversimplify the problem. 
Virtually every country in the world, socialist or not, 
faces the same dollar crisis that Britain faces. 


continued on next page 





We Americans must recognize that our economic 
strength unbalances world trade as does Britain's 
weakness. World War II increased America’s supe- 
rior power to produce goods. It also made the United 
States more self-sufficient. Thus, while the world 
demand for American goods has risen, our demand 
for foreign goods, except for basic raw materials, has 
not increased. Today we sell more to every major 
area of the world than we buy from it—and yet we 
wonder why there is a dollar crisis. 


It is time for us to recognize that there are two fun- 
damentally conflicting pressures at work in the United 
States. One is our desire for a big surplus of exports 
over imports. The other is our desire for a system of 
free-wheeling trade around the world. We can not 
have both unless we as taxpayers wish to subsidize 
our exports. Which do we want? 


Curtis E. Calder, chairman of the International 
Relations Committee of the National Association of 
Manufacturers, says, “The battle of the foreign trade 
gap is essentially that of reconciling our urge to ex- 
port our surpluses with a reluctance to accept imports 
in payment for them . .. The dilemma is an uncom- 
fortable one to face." 

II 


Here, then, are the basic questions that confront men 
in Washington and London. Does Britain really want 
expanding world trade or a high-cost welfare state? 
Does the United States really want expanding world 
trade or a huge surplus of exports? So far politicians 
in Washington and especially in London have ducked 
these issues because they are political dynamite. 


If the people of Britain decide they want to regain 
their position as a competitive trader in expanding 
world markets, here are specific objectives that men 
in London should set for themselves: 

1. Lower government costs. The British Treasury 
has asked for cuts of 5% in 1950. But a cut nearer 
15% will be necessary, even if that means fewer 
government subsidies and health services. Enterprise 
will never revive nor costs come down while taxes 
take 40% of the British national income, including 
roughly 60% of business profits. 


2. Fewer government controls. Only by removing 
controls and allocations (except on a few necessities ) 
can Britain begin to return to prices fixed by competi- 
tion rather than by government fiat. 

3. Stronger anti-monopoly legislation for both 
business and labor. Britain needs a concerted drive 


against all forms of restrictive, high-cost practices. 
This drive should put teeth in the anti-monopoly act 
and supplement it with legislation to end restrictions 
imposed by trade unions. 


4. Less restrictive trading practices. Britain should 
retreat gradually from its international barter be- 
tween governments if competition is ever to have 
free play in international trade. 


Meanwhile, if we of the United States sincerely 
want multilateral world trade, men in Washington 
must face up to four problems and hammer out 
workable solutions: 


1. Use of the International Monetary Fund to back 
a devalued pound. In time the Fund, in which we 
have the controlling voice, might be used to promote 
convertibility of pounds into dollars. 


2. Help for Britain in meeting war-created ex- 
ternal debts. This might mean support for London 
in getting a reduction of the war debts Britain owes 
India, Pakistan and Egypt, for example. To achieve 
such a debt reduction for Britain we might have to 
underwrite a part of a Southeast Asia recovery 
program. 

3. Encouragement of American investments 
abroad. Such investments should be directed pri- 
marily into enterprises which will earn dollars, such 
as the development of new sources of raw materials, 
or which will raise productivity abroad. 

4. Our own tariff barriers. Our attitude toward 
this critical issue will be the acid test of how deeply 
we believe in the merits of free world competition. 


If we really want free, competitive trading between 
the people of the world, these issues must be met and 
resolved by leaders on both sides of the Atlantic. If 
we do not want to face these issues, then let us resign 
ourselves to a world walled off into three trading 
areas: the Communist bloc, the sterling area, and the 
dollar area. So far, Washington and London have 
muddled along, except in facing the devaluation 
problem. Clarity and courage are still needed. 


President, McGraw-Hill Publishing Company, Inc. 





/ 1875. Wisconsin offered a $10.000 re- 2 1892 First gasoline-driven car was 3 1913—First moving assen 


nbly line was 
ward to the person who would invent a built by Charles Duryea with screw used in auto plants! Gone, now, was 
steam carriage. George Seldon, Rochester, drivers and wrenches. Machine tools to aid much of the 
N. Y., was first and collected America's this growing industry soon appeared. But 1915, Howell 
great auto industry was under way parts still had to be assembled by hand 


labor of carrving parts. In 
Red Band” Motors appeared 
and soon were widely accepted in industry 


FAMOUS AUTOMOTIVE FIRSTS! REMEMBER? 


Today—Through the magic 

of electrical horsepower, 
more *'firsts" occur almost dailv 
For example, this automatic 
boring and facing machine, 
equipped with two Howell to- 
tally enclosed, fan-cooled 
motors, automatically bores and 
faces side gear pockets of dif- 
ferential cases for the first time 
The application of specially 
designed machines, powered by 
Howell industrial type motors, 
has done much to increase pro- 
duction, cut costs, and improve 
quality in many industries. 
These rugged, industrial type 
motors are also an important 
source of power on conveyors, 
pumps, cranes, air conditioning, 
dairy machinery and other vital 
equipment. 


Are you using Howell Motors? 


Free enterprise encourages mass production, supplies more jobs — provides more goods for more people at less cost 


Howell totally enclosed, fan-cooled 


motor—windings completely sealed r l 


S HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Precision-built Industrial Motors Since 1915 


OwELL 


MOTORS 


Propuct ENGINEERING — Ocroser, 1949 





= How fo == = x 


| Plan and Control I 


į Production J 
i —for greater speed i 


and efficiency 


This guide brings you tested 
and improved methods of rout- 
ing, scheduling, dispatching, 
inspecting, following-up. 


PRODUCTION 
CONTROL 


By L. L. Bethel, W. L. Tann, 
F. S. Atwater and E. E. Rung 
Second Edition, 284 pp., illustrated, $3.50 


You can get eater e at lower cost 
with these succe fu € i duct 
planning and contr aide book helps 
you handle m« ` your everyday 
problems of routir ‘ ng, dispatching 
nspecting, à Based on pra« 
tical experier t factor: 
methods in r "OT 
panies 

It bring 
control s 
and acti 
alysis 
schedule 


ther pl 


ed and eva 


Gives you up-to-the-minute guidance on: 
Forecasting of sales and production v 
ntrol of inventories and 
assification and identification—1 

cardsg—keer 


lume- 

methods of 
route 
ntrol” 


costs 
aster 
res records—what ce 
eans to the r n—and methods 
of expense distr I this handy volume 
to work on your pr 1c 1 to help 

ate problerr | eve 
tem of controls 


Check these 15 “how-to” chapters: 


|. The Concept of 8. Scheduling 
Control Production 

2. Organization for 9. Dispatching 
Control 10. Follow-up- 
Production Expediting 
Forecasting . Control of 
Product Develop- Materials 
ment Classification and 
Production Analysi« Identification 
Relating Budgeting . Quality Control 
to Production . Relating Cost to 
Routing of Opera- Production 
tlons and Processes Coordination 


10 DAYS FREE EXAMINATION 


McGRAW-HILL BOOK CO., Inc 
330 W. 42nd St., N.Y.C., 18, N. Y 
Please sen a copy of Be 
CONTROL f ia xamina m a 
In days remit € I 


* SAVE! 
you send 
privilege 


postage 


We pay 
cash w 
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ONLY A BALL 


one dimension 


has 
one surface 


but oh—how important 


Important not only in precision 
ball bearings, but also in the lot of 
other applications where Strom 
metal balls have been doing the job 
better. Strom has been in on a 
great many ball-application prob- 
lems, and knows how important 
these two factors are for the best 
results. 

Strom has been making precision 
metal balls for over 25 years for all 
industry and can be a big help to 
you in selecting the right ball for 
any of your requirements. In size 
and spherical accuracy, perfection 
of surface, uniformity, and depend- 
able physical quality, there’s not a 
better ball made. 


Strom 


STEEL BALL CO. 


1850 South 54th Avenue 
Cicero 50, Illinois. 
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/INEA f? RECOMMENDS... 


INDUSTRY APPROVES... 


SS 


Think of it! The many advantages— the resulting lower costs — whenever 
non-adjustable packing glands are used with LINEAR “‘V”’ rings. 


1. They eliminate over-tightening which causes rapid wear and fail- 
ure to the packing plus excessively high frictional drag. 


2. They eliminate under-tightening which frequently produces un- 
satisfactory sealing with consequent excessive loss of expensive 
hydraulic fluid. 


Spring-loading with LINEAR fabric reinforced or homogeneous type '*V"' 
rings automatically provides the correct adjustment built into the as- 
sembly. This makes it impossible for the gland to be over-tightened or 
under-tightened. Non-adjustable packing glands insure a more uniform 
break-out friction and lower running friction, assuring longer packing 
life and consequently, fewer shut-down periods to stop leaks. 


Industry needs these cost-saving improvements! And LINEAR offers 
a complete line of fabric reinforced or homogeneous “V” type packing 
for every service. They operate completely automatically from zero to 
peak pressures against air, steam, water, gas, oils and solvents over a 
wide temperature range. 


For lowered packing costs—for the best in sealing devices— 
CALL LINEAR. 


UY 


S 
> 


ZL. 


WIZZ Lgl eee 


Li ENGINEERED PACKINGS” 
nnnnnnnnnnnnnnn 


L.IN EA 


LINEAR, Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 
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...more than a QUARTER-MILLION 


top quality Unitcastings—all alike! 


As an important part of a car-loading device, these 


Stanchion Brackets required unusual resourcefulness to net 
top quality results. Two important factors—low cost, plus 
maximum strength in a limited section made the production 
problem difficult. How we solved it is a trade secret, but 
the final tabulation proved Unitcastings right for the job 
+» 265,386 pieces, all alike, accepted without one rejection! 

Unitcast will welcome the opportunity to provide a 
“cast steel” answer for your parts problem, too. Write or 
call today! Unicast Corporation, Steel Casting Division, 
Toledo 9, Ohio. In Canada: Canadian-Unitcast Steel, Ltd., 
Sherbrooke, Quebec. 


UNITCAST 


SPEED 
CONTROL 


for 


Electrical 
Drives 


You probably read this 
authoritative and helpful 
feature article in the Jan- 
uary issue of PRODUCT 
ENGINEERING. Concisely 
written, it surveys per- 
formance characteristics 
and equipment require- 
ments. Charts and drawings 
graphically illustrate im- 
portant design factors dis- 
cussed in its 32 pages. 

For those who would like 
copies of this basic treatise 
for distribution to their 
technical staffs, we have a 
supply on hand. 

Reprints in booklet form 
are available in limited 
quantities at 25¢ each 
from Reader Service De- 


partment. 


PRODUCT 
ENGINEERING 


330 W. 42Np STREET 


QUALITY STEEL CASTINGS 


New York 18, N. Y. 
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MODIL D-10 (!/70 M. P.) 
4-polo; Free $peed — 1740 
R. P. M.; Locked Roter Torque— 
4% in. ox.; H. P. ot 1500 R. P. M. 
— 1/70; Size: 3%” square x 
314” over bearing housings. 


P. 
Ai 


—_ at 


WHEREVER YOU NEED 


Smoot 


Split-second pickup to full speed . . . dependable quiet 
operation . . . trouble-free long life . . . these are but a 
few of the reasons why it will pay you to choose from 


MODEL D-6 
(1/100 H. P.) 

4-pole. Free Speed — 1735 
R.P.M.; Loched Rotor Torque 
—2 in. ex.; M. P. et 1400 
R. P. M.— 1/100; Size: 3" 
square x 2%" over beor- 
ing housings. 


the GI line of Smooth Power small motors for quantity MODEL A-5 

requirements. (ae mo E 
à á ; i 3470 R. P. M.; Locked 

Long recognized for their superior quality and per- Rotor Torque — 1.2 in. 


formance in phonograph and radio-phonograph appli- P. M.— 1/290, Sine 


24" wide x 3!" long 


cations, these two- and four-pole, shaded pole motors are x 2%” high. 


compact, light in weight, and surprisingly low in cost. 
They are available for either clockwise or counter-clock- 
wise rotation, and with design modifications available 


where quantities warrant production line changes. 


For additional information, blueprints or quantity 
price quotations, write, wire or phone today. 


MODEL C-5 (1/300 H. P.) 2-pole; Free 
Speed— 3370 R. P. M.; Locked Roter Torque — 
0.9 in. ex. —H. P. et 2600 R. P. M. —1/300; 
Size 2” wide x 34” long x 27" high. 


The GENERAL INDUSTRIES Co. 


DEPT.D * ELYRIA, OHIO 
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For E x f. K # strong assembly- 
E X T R Aj low f 


It’s good business to use these extra tough screws—for 
speed in the shop and strength in your finished product. 
You get the best that money can buy at only a slight in- 
crease over the cost of 1020 bright screws. Cleveland 
High Carbon Heat Treated Cap Screws are made by the 
Kaufman Double Extrusion Process—a method that 
assures you extra strong fasteners with extra close toler- 
ance forming. Complete range of sizes from % to 1% 
inch diameter. It pays you to specify and buy Cleveland 
High Carbon Heat Treated Cap Screws. 


THE CLEVELAND CAP SCREW COMPANY 


2917 EAST 79TH STREET ^ CLEVELAND 4, OHIO 
Warehouses: Chicago, Philadelphia and New York 


Write for our time-and-money-saving Stock List 


When you need these “BRUTE” size 


large diameter cap and set screws 
(1% to 1% inch diameters) 


Check with Cleveland 


Many Sizes carried in Stock 
1020 Bright and High Carbon Heat Treated 


ORIGINATORS OF THE : 
(Tae 
KAUFMAN E Gr) PROCESS 


\ 


Specialists for more than 30 years in 


CAP SCREWS, SET SCREWS, MILLED STUDS 


Ask your jobber for Cleveland Fasteners 
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A handy reference 
on formulas for... 


» STRESS 
» STRAIN 
» STRENGTH 
of materials 


ERE'S your ideal guidebook on 

strength of materials. It con- 
tains extensive tables of formulas and 
numerous illustrative examples 
includes the results of intensive analyti- 
cal and experimental work... presents 
for your quick reference all the formu- 
las for stress, strain, and strength use- 
ful to the design-engineer, It also 
brings you—step-by-step—the essential 
principles used in stress analysis, and 
provides you with fundamental data on 
the mechanical properties of materials 


Formulas for 
Stress and Strain 


vp — J. ROARK 


University of Wisconsin 


p jagen, 6 x 9, 43 Miuiteatiom 
SECOND EDITION, $4.50 


PRODUCT DEVELOPMENT SERIES 


This practical book takes you from 
basie definitions through clear state- 
ments of general principles, and right 
on to facts, figures and formulas for the 
calculation of stress and deflection. You 
get everything from the principles of 
superposition and least work to formu- 
las for elastic stability of plates and 
shells. 


Check the partial list of tables this 
guide puts at your fingertips: 


—for straight beams, circular rings and flat plates 
under a wide variety of conditions of loading 
and support 


—for curved beams and torsion members of various 
sections 


—for thin- and thick-walled pressure vessels 
—for rollers and other bodies under direct pressure 
—for columns 


—for slender bars and thin plates in which failure 
occurs through elastic instability 


SEEIT 10 DAYS—FREE 


^-————————— — — 
McGraw-Hill Book Co. Inc., 530 W 208. N. Y. 18 
Send me R« T LAS 
STRESS AND $1 "RAI for 1 
imination on approva In 10 € 
‘ t $4.50 s « « 

inn the 


Mw 


Name 
Address .. 
City . 
Company 


Position FPE-10 
Books cont on approval in U. S. and Canada only. 
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Photography can make this page 


this © small 


IT’S DONE WITH MICROFILM MAGIC 


INY AS IT IS, the little rectangle above is 

this page in black and white—as it appears 

on microfilm. Everything there, condensed to a 

mere spot, but ready to be brought back full size 

with all its features intact. For photography can 
reduce tremendously without losing a detail. 

Industry can use this ability of photography to 


reduce, in many ways. 


You can use it to save space and speed up reter- 
ence. With Recordak or Kodagraph microfilming 
vou can debulk files of drawings, data, and docu- 
ments by 99% — kee p film records at hand for quic k 
full-size viewing. 

You can use photographv to compress the oper- 


ation of a giant, w idespread industry into a motion 


Functional Photography 


—is advancing industrial technics 


picture, ready to be shown any time for instruc- 
tion or promotion purposes You can pack a mam- 
moth press a whole process, mto a can ot film 
travel it where you will, show it time and time 
again, accurate in every detail. 

All this and much more because photography 
Car condense And because it has many other 
unique characteristics as well, photography is be 
coming an increasingly important tool all through 
science, business, and manufacturing 

You may be looking for a way to improve meth- 
ods of recording, measuring, manufacturing, and 
selling. If vou are, be sure to investigate the abili- 


ties and advantages of photography. 


Eastman Kodak Co., Rochester 4, N. Y. 
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This Phenolíte Insulator* 


licked our 








production 


headache 


in a 


hurry. 


x Required 

A material with very high insulation resistance under 
all atmospheric conditions— with good mechanical 
strength and ready machinability. Phenolite, lami- 


nated plastic, with all these qualities, plus—was the 
perfect answer. 





In your development of efficient, economical 
products, it pays to investigate 


About one-half the weight of 
aluminum, possesses an unu- 


sual combination of proper- 


ENO ties—a good electrical insula- 


" tor, great mechanical strength, 
Laminated PLASTIC 


high resistance to moisture: 
ready machinability. Sheets, 
Rods, Tubes, Special Shapes. 


A tough, horn-like material 
with high dielectric and me- 
chanical strength. Excellent 
machinability and forming 
qualities, great resistance to 


NATIO 


FIB 


& 


wear and abrasion, long life, 
light weight. Sheets, Rods, 
Tubes, Special Shapes 


Phe first fish paper dev eloped 
for electrical insulation. 
Strong, smooth, flexible, with 
excellent. forming qualities. 


PEERLESS 
| INSULATION 


High dielectric strength. 
Sheets, Rolls, Coils. 


To he Ip vou solve your spec ifte development problem — 
available without obligation — National Research and Engi- 
neering Service. 


NATIONAL VULCANIZED FIBRE CO. | 


WILMINGTON DELAWARE 
Offices in Principal Cities 


Since 1873 
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announces (ts new (inc 
of 
PRECISION-MADE 


Accurate... High Strength .. . Economical! 
Tourek's new line of standard countersunk pipe plugs 
gives you the favorable physical characteristics of 
specially selected steel in combination with precision 
automatic screw machine production — resulting in the 


highest quality at costs which are competitive to old 
style plugs. 
















Standard stock sizes, available with National Pipe or 
Dry-Seal threads are: 14”, 3”, 2", *4" and 1". 


Tourek pipe plugs are available on special order in alloy 
steels, aluminum or brass in sizes up to 2%" diameter. 


Send today for literature which gives complete specifications. 


J. J. TOUREK MFG. CO. 
4701 W. 16th $t., Chicago 50, III. 





MAKERS OF QUALITY FAMOUS BALL JOINTS 


SCREW MACHINE PRODUCTS 





WISCONSIN 2-54 Engines 


This farmer-owner tows his mobile 200 amp. "''Shield-Arc 
Junior" D.C. Welder, manufactured by The Lincoln Electric 
Company, Cleveland 1, Ohio, directly to the scene of break- 
down. Handy and economical for small or large farm repair 
jobs, the generator of this unit is rated at 200 amperes with 
a normal welding current range of from 40 to 250 amperes. 
All-weather, heavy-duty power is supplied by a 4-cycle, 4- 
cylinder, model VF-4, Wisconsin Air-Cooled Engine, rated at 
22 hp. at 2100 r.p.m. . . . another typical example of power 
in the 2 to 30 hp. range where Wisconsin 4-cycle singles, 
2-cylinder, and V-type 4-cylinder engines are specified for all 
types of equipment built by several hundred manufacturers. 


‘hms car WISCONSIN MOTOR CORPORATION 


a 
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FAWICK-EQUIPPED MACHINES 





Fawick Air-Ring " i p 
Clutch or Brake Y 
Type E 






~ # EX 
Fawick Air-Ring Brake on 42” x 18” Farrel 
Calender at Crown Rubber Co., Fremont, O. 






Time-wasting clutch adjustment down time is practically 


- Ss (mm 


eliminated on Fawick-equipped machines. The moving 2 Fawick Airflex elements used for auger ond 

n d a ropel drive clutches on Self-Propel Trench 
parts of this Fawick Clutch—the rubber-and-fabric pneu- ee oan by rona: ane eos 
matic tube and the friction shoe assemblies—adjust auto- Siyrin, Ohia. 


matically and compensate for wear. 

The smooth engagement action of this Fawick Clutch 
eliminates sudden shock loads which damage machtnery. 
Controlled torque starting can be obtained with a simple 
modulating air valve. This type Fawick Clutch is ideally 


suited to continuous slip applications. 


For specific recommendations for your 
machines, write to our Engineering De- ^ 
Fawi ir-Ri ip Clutch Dekink t 

partment today. Address Dept. PE. wick Air-Ring Slip Clutch on Dekinker a 


Acme Steel Company, Riverdale Works, 
Chicago, Illinois. 









Releasing air through the instant-acting Fawick 
Quick Release Valve promptly and fully dis- 
engages the clutch, lets it ride completely free, 
without drag, or mechanical contact 


DISENGAGED POSITION 









ENGAGED POSITION 









Expanding under force of compressed air, 
the rubber-and-fabric tube smoothly en- 
gages the clutch with the precise degree 
of grip required by the job. 
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Mass Production makes Allis-Chalmers Power Units 
cost less to buy and to service. 


-to0wn 


because they are mass produced along 
with engines by the thousands for tough 
tractor service. Users benefit from these 
savings, as well as interchangeability of 
parts and other advantages of mass 
production. 





A-C Power Units run inexpensively on gaso- 
There are further savings in getting line, low-grade fuel, natural gas or butane. 
exactly the power needed. Any power re- "Their "tractor service" stamina keeps them 
quirement can be filled economically with on the job during critical work periods— 
the five sizes of A-C Power Units—15 to avoids loss of valuable time due to shut- 
110 b. hp. They can be used singly or two downs, helps build product acceptance and 
or more together. good will. Service facilities are nation-wide. 


Get all the facts on rugged, high-torque A-C Engines 


for dependable, /ow-cost power. Our power engineers will HER a CHA LMERS 
gladly help select the correct unit for your needs. 
Li 


RACTOR DIVISION — MILWAUKEE 1, U.S.A. 





LEAR SEER ASA, IEA EEE EE SMC TT TS TT a URDU. 
SSSR ESET RETESET ESET SEES ESET EEE EE SEER EES SESESEEESSESESESSSESEEES SEES SESEESESESEESESSSESERSESESSSSESESSESESEES! 


SEE THAT OFFSET? 


That makes this job “unusual”! 


WHEN this small Nichrome wire rheostat 
is assembled, an electrical contact slides 
from one end to the jog on the other. 
There it stops The extra 8-coil offset 











never touched by the contact, is there to 


complete the rated resistance. 
irt to finish” 












SERVICE 
PROBLEM: Wind this offset into the spring Mer el 


economically. at the same time maintain 


Mo 
to 












metal p ert 
tolerance so that assembly in a porcelain EA -AnG S 
eady to d your 
base may be done with dispatch. This product problems right 
Y P 
ty E tA y 
happened to the customer's entire satisfac ud offe T j 
tion. pee v 
includ 
WELCOME are all your “unusual € DESIGNING 
jobs." Welcome also are ordi @ FABRICATING 
nary runs, which receive the @ FINISHING 
same careful attention. So... MAYSTEEL PRODUCTS, INC. 
740 N. Pla ton, Room 718 
Complete for fast, intelligent service, send MILWAUKEE 2. WIRCOIEEN 
spring us either! Modern Plants at 
| MAYVILLE, SHEBOYGAN 
actual size HARTFORD, WISCONSIN 


CMaystee! 


SPRINGS & SCREW MACHINE PRODUCTS | MANUFACTURERS 
THE PECK SPRING COMPANY 33 Summit St., Plainville, Conn. uiid idt. 


(Ready Now, with our compliments, new SMA Standards for Mechanical Springs 


enn eee seen eesansescnsssessssecsessssssessssssscssssssscscscscsescssssssscssesssecsssssesssesessscesssssessss 


236 


& Propuce ENGINEERING Ocronrer, 1949 




















ELECTRO DYNAMIC MOTORS 






Extra Care at "The Heart of the Motor" 
Assures You Longer Service, Greater 
Operating Dependability 
ELECTRO DYNAMIC INDUSTRIAL MOTORS are 
built in a wide range of types and sizes... 1 to 
250 H.P. Shown above is an E.D. Drip Proof 
Industrial Motor. For use under ordinary indus 
trial conditions not requiring protection from 
lashing liquid h ith a i 
quam Balb er Gen cma loben eli E.D. motors have long been known for staunch dependability in the 
dirt or metal chips. : 
toughest of all power installations—aboard great ships at sea, under unbe- 
| lievably severe operating conditions. Now the fine craftsmanship and 


Every E.D. industrial motor receives specialized attention at the windings 
—"the heart of the motor." This extra care and superior insulation mate- 


rials give Electro Dynamic motors the plus qualities of great reliability 
and long life. 


sturdy construction features of these famous E.D. marine units have been 


Other Types of incorporated in a versatile new line of E.D. industrial motors, designed to 


bring to your electric power installations the same stamina and trouble- 


ELECTRO DYNAMIC free performance that have characterized E.D. products since 1880. 


Get the facts on Electro Dynamic industrial motors. You'll be amazed 


Industrial Motors that such rugged, carefully made motors can be competitively priced! 


Write today for illustrated literature. 





SPLASH PROOF TOTALLY INCLOSED TOTALLY INCLOSED 


(Fan-Cooled) (Non-Ventilated) 
For installation where the motor is For dirt-laden atmospheres, espe- For use in exceptionally dirty at- 
subjected to splashing liquid or hos- cially where the installation requires mospheres, particularly when metal- 
ing down for cleaning. a motor of compact dimensions. lic dust is present. 









Also a Complete Line of DIRECT CURRENT £ L 3 C T R je! 
Motors and Generators. Literature on Request. D Y N A M i [e 


Industry is learning what marine engineers have known since 1880 


ELECTRO DYNAMIC « Division of the Electric Boat Company « Bayonne, N. J. 
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Standard’s Locknuts and Lockwashers 
ore made to stay . you con't shake 
them loose. They're easy to apply, dur 
able, and can be used again and again. Order 
Standard Locknuts, Lockwashers, and Adapters for 
your application of ball and roller bearings Š 
S.A.E. Standard, A.B.E.C. Standard, Heavy-duty 
and Specials. 
Locknuts in sizes N-00 through AN-40 . . . Multi 
prong Lockwashers in sizes W-00 through W-40 
Tae sizes 7-9-11-13 for shaft sizes 1 \\ 
, Vik", 2%"... standard shaft collars, sizes 
s", S x , ^s ond 1”. Order now from our 
complete stock. 


Model G Indicating 
Thermometer, rigid 
stem type; center 
back connection 
Priced from $18 


AARTEN OG, 
LOCKNUT & LOCKWASHER, INC. 


148 W. ST. CLAIR ST., INDIANAPOLIS 4, INDIANA 


Auto-Lite Indicating Thermometers are 
made in many types and sizes to meet 
the need. Typical applications are re- 
frigeration equipment, heating units, 
diesel engines, processing tanks, dis- 
pensing cases and other equipment 
where temperature is a factor. Mail cou- 
pon for catalog showing the many styles 
and types of Auto-Lite Thermometers. 


POWERFUL, RELIABLE! 


SORENG SOLENOIDS 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
NEW YORK + CHICAGO + SARNIA, ONTARIO 


Wherever you need dependable, electrically actuated 
movement, Soreng TT type Solenoids are the answer. 

Patented design TT type plunger and double shad- 
ing coils assure whisper-quiet operation and a 
smooth, powerful stroke. No power drop-off at any 
point! Soreng Solenoids are really reliable because 


they're custom engineered and quality built for your 


THE ELECTRIC AUTO-LITE CO., 
Instrument ond Gauge Division, 
Toledo !, Ohio 


Please send your illustrated catalog, describing the various 
styles and types of Avto-Lite Indicating and Recording 
Thermometers. 


NAME 
COMPANY 
ADDRESS 


1-3 8 


application. Attractive production-line prices. Avail- 
able in push or pull types—for constant or intermittent 
duty. Stroke and pull to meet your requirements. 


For full engineering data, write Dept. N910. 


RATION 


Ys 


MAIN PLANT EDEN AVE SCHILLER PARK, ILLINOIS 


BRANCH PLANT. 231 STONE ST.. FREMONT, OHIO 


[Indicate purpose for which thermometers are required) | 
lum mom momo mom mom mom V 
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In today's highly competitive appliance mar- 
ket, it's not always possible for a manufac- 
turer to hold to the course of action and 
product specifications originally plotted. 


Very often after he places an order with a 
supplier, unforeseen developments pop up to 
necessitate changes in design or quantity. 
Frequently schedules must be modified on 
short notice to meet new requirements. 


So, as part of developing an organization that 
places customer satisfaction above all else, 
Delco Products has acquired the faculty of 
working under pressure to take care of last 
minute changes in specifications and schedules. 


It’s this flexibility —together with modern 
facilities, sound experience, and a thorough 
appreciation of all problems confronting a 
manufacturer—that makes Delco Products 
first choice of those who need quality appliance 


motors in volume. 
A DELCO MOTORS 
TA DELCO PRODUCTS 


ZALLELILA Division of General Motors Corporation, Dayton, Ohio 


Sales Offices: CHICAGO «. CINCINNATI - CLEVELAND * DETROIT » HARTFORD 


PRODUCT ENGINEERING -— Ocronskn, 1949 239 





up from the minor leagues 


Stainless steel has now moved up to the 
major leagues. Advances in strip mill tech- 
niques have plaved an important part. Now 
CRUCIBLE, using the best of these accented 
modern techniques, plus exclusive one- of 
its own . . . is producing stainless by specialty 
steel production methods at the busy Mid- 
land Works. In the frst mill specifically built 
for the production of stainless, top steel 
specialists are putting to good use $18.000.. 
000 of new tools and buildings. When the 
leader in the specialty steel field applies 
specialty steel production methods to stain- 


less, vou can rightly expect that. from 


CRUCIBLE vou'll get the best that a half 


century of experience and modern tools can 


prov ide. 


The new mill will produce stainless in 
widths of ! 2?" to 50" inclusive. in all gauges, 
grades and finishes. This is important news 
to users of stainless steels. because with 
frent Tube Company joining the organiza- 
tion. vou can get stainless from Crucible in 
every form: sheets. strip. plates, bars. wire, 
forgings, castings and tubing. Crucible offers 
on prehensive data sheets and unsurpassed 
metallurgical "CEVICC, Your Inur S arc 


wek ome, 


CRUCIBLE STEEL COMPANY OF AMERICA 
105 Lexir e! Ave. N York N. Y. 


Branches, 5i « Principal Cities 


comes 
stainless 


sheet 


and strip 


first name in special purpose steels 


TS NITMOITE STAINLESS SHEET AND STRIP 


OL 


ALLOY » MACHINERY * SPECIAL PURPOSE + STEELS 
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Wagner 


STEEL-FRAME 


Mn 1930, when Wagner started manufacturing 
steel-frame drip-proof motors, they have been 
proved—by years of hard usage in industry after 
industry. 

Today this time-tested design is available in poly- 
phase motors through 326 frame size. The motor 
frames are formed of heavy rolled steel, shaped to 
accurately center the stator core and to provide 
passages for adequate ventilation. An auxiliary 
fan draws in air through the openings in the front 
endplate, forces it through these passages and out 


through the endplate openings on the drive end. 


Let 


by years of service! 


dependable... 


trouble-free! 


Heat is effectively carried off from all parts of the 
motor. 


These motors are available with either sleeve or 
ball bearings. They are completely drip-proof 
when mounted in the normal horizontal position, 
and by rotating the endplates are still drip-proof in 
the sidewall or ceiling horizontal positions. 


Bulletins give full information on the complete 
line of Wagner Motors. Twenty-nine branches, 
located in principal cities, are ready to assist you 
whenever you have a motor problem. In addition, 
almost 500 authorized motor repair shops provide 
speedy, nationwide service facilities. 


Wagner Electric Corporation 


6406 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 


M49 


á 
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For Top Performance . 


Long Service 


Century !4 horsepower 
squirrel cage, gear motor 
driving a conveyor. 


Match the Speed and Power 
Requirements of Your Conveyors With 


£z GEAR MOTORS 


ds conveyor shown here is driven by a Century 
Gear Motor which provides the correct power and 
speed to handle the output of a punch press. 


Century Gear Motors are available in sizes from 1/6 to 
1!/; horsepower to provide many combinations of power 
and speed. The right combination on your materials 
handling equipment will help to coordinate your pro- 
duction, reduce handling costs and increase efficiency. 


Century Gear Motors are engineered to maintain the 
high torque slow speed shaft in rigid alignment. Mount- 
ing feet are an integral part of the rugged, compact 
gear housing— providing a strong rigid unit. 


Specify Century Gear Motors for all your slow speed 
requirements. 


Popular types and standard ratings are 
generally available from factory and 
branch office stocks. 


g 


CENTURY ELECTRIC CO. 1806 Pine Street + St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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another C-D development... 


a strong, lightweight, LOW-COST tubing 
for your electrical applications 


Spiral Tubing—one of the many developments that have helped bring television 
into the mass market. Recently introduced by Continental-Diamond laboratories, 
it is ideal for electrical, radio, and television applications where a good dielectric 
tubing with high strength and lightweight is needed. It is available in a variety 
of sizes and grades to meet requirements for low moisture absorption, forming, 
riveting, drilling, tapping, etc. 

It is another example of why it pays to see C-D first in your search for the 
right plastic. C-D Plastics provide practical combinations of mechanical, elec- 
trical, and chemical properties—structural strength, lightweight, moisture, heat 
and corrosion resistance. For fast delivery, or help with material selection prob- 
lems, call your nearest C-D office, any time. 


BRANCH OFFICES: NEW YORK 17 © CLEVELAND 14 * CHICAGO 11 © SPARTANBURG, S.C. è SALES OFFICES IN PRINCIPAL CITIES. 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 * IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


¥ 
| 227724 Inm. FIBRE COMPANY 


Established 1895. . Manufacturers of Laminated Plastics since 1911 —NEWABRH 40 « DELAWARE 
boitier asd ee docet dedidit tdeo 2 oo ia Pee e ie RA 
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Ses ee 


EVERYTHING 


Roebling 
Cold Rolled 


Spring Steel 


npered | lished ind strawed; or 
mpx red, polish d and blued. 
Have vour Roebling representative 


QUALITY THAT BRINGS ECONOMY) 
help you select the right cold rolled 


YOU KNOW what happens when i Roebling Cold Rolled Spri i 
uniform in gaug it With carbon content above 0.40 pring steel, or round or shaped wir: 
h. ! n now get Roebling Cold Rolled { itstanding performance and 
me production g up nnealed and hard rolled untempered rthwhil nomy on your produc 
! bright finish. In the higher carbon t s and in your products. John A 
toebling’s 1 npany, Trenton 2 


Wire 


stoppages und re 
And those are e rea IS Vv more itis ar ible ter pere lins ik , 
turers are. adopti lk tempered: tempered ind polished New Jersey. 


and more man 


WRITE OR CALL THE ROEBLING REPRESENTATIVE AT YOUR NEAREST - 
ROEBLING OFFICE 13ND WB 4REHOTUSI 
= ROEBLING 


ftlanta, 934 A Aes * Boston sleeper St. * Chicago, 552 
St. Clair Ase., X. E. * Denver, Ft t. * Houst t avigation Blvd. ® Los Ange 
S, Alameda St. ® New York, 19 Rector St. * Philadely t * Pittsburgh, W. North " 

N.W. Ih Ave. * San Francisco, 1710 17th St. * Seattle, 990 First Av A CENTURY OF CONFIDENCE 


` * Portland, One 
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HONEYWELL 

urgoLLE! 
CONTRO a 


ae 


Closed View, With Cover in Place. 


HONEYWELL STARTERS and CONTACTORS 


0 
o 
© 
O 


Pro UCI 


Interchangeable Coils . . . greatly simplify stocking 
problems and maintenance. 


Electric Interlock ... assures safety of holding cir- 
cu, 


Efficient Arc Chutes .. . afford quick are blow-out 
and low contact temperature. 


Enclosed Overload Relays ... 
vet field adjustable, 


are tamper-proof 


Open View, Showing 
Easy Accessibility. 


Powerful Solenoids . . . provide direct and positive 


action. on opening and closing. 


Silver Contacts . . are steel-backed and spot welded 
. can easily be changed. 


Rubber Mounting . . . 


through a six-laver cushion. 


absorbs solenoid vibration 


Easy Installation . . . because case is roomy and 


knockouts are conveniently located 


Honeywell Motor Starters and Contactors are com- 
pact and sturdy. designed to give long-life and main- 
tenance-free operation. They are ideal for control 
panel operation . . . but are built to "take it" under 
the most severe conditions. The 8 reasons add up to 
the kind of reliability that you have to have. so 
specify Honeywell the next time vou need Starters 
or Contactors. 


Your local Honeywell engineer is as near as your 
phone. Call him in today for detailed information . 
or write for descriptive Bulletin SALI50 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4459 Wayne Avenue, Philadelphia 44, Pa 


Branch offices in 73 principal cities of the 
United States, Canoda ond throughout the world 


FOR BETTER PRODUCTS 
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ENGINEERING 

























\ || organize, operate 


and control 
à 


product- 


design 
engineering 
department 


Here is a book that will 
show you tested methods 
to facilitate production 
and reduce costs in your 
engineering department. Designed to minimise 
paperwork without sacrificing control, this book 
outlines the basic functions necessary to all suo- 
cessful engineering departments, large and 
small. These fundamentals are discussed in full 
to clearly point the way to smoother operation. 
higher production and greater economy in your 
organization. 


ENGINEERING 
ORGANIZATION 
For 92 years Tyer has been doing remarkable AND METHODS 


o a by JAMES E. THOMPSON 
things with rubber. Tyer originated WHITE RUBBER and | commiting industricl Bugincer; Formerly Chief Bnginser, 


Booth —— Oerporation: Administration Bugt 
(-— 


, . The Ryen Aeronautical 
ELASTIC WEBBING. Tyer’s war products ranged from giant 337 Pages, 6 x 9, $4.00 


pontons to tiny earplugs made to a tolerance of one thousandth | yecraw-Hitt industrial Organization and Management 
of an inch. Today Tyer leads in SERVICE to INDUSTRY. Many | This practical guide analyzes each step of pro 
i i cedure used by successful engineering an 
of the country’s finest products have vital rubber parts made —_ 3. Sin meee re — 
by Tyer. These famous manufacturers know that Tyer does X - 1 


through a 
unusual things with rubber. 

















study of your prob. 
lema relative to or- 
ganization, personnel, 
cost control, pom 
e numbering, cata = 
oging, print cen 

and many other im- 
portant subjects. It ex- 
plains = found 
superior in delegating 
authority, apportioning 
duties and avoiding ov- 
erlapping between sec. 
tions. Over 150 charts 
and diagrams assist 
you in clearly under- 
standing the methods 
described. The infor- 
mation in this book 
applied to your organ- 
ization will result in 

















If there is a rubber part in your pro- 
duct (old, new or proposed) Tyer 
technicians will give you the utmost 
cooperation in putting all Tyer's 92 
years of experience at your service. 
Ask the Tyer representative. Write to 
us in Andover or to the nearest branch. | 


















































resilient, oil and weather resistant rubber 
compound to protect heavy trucks 
Írom road shocks. 








A shock insulator made by Tyer of a high-grade, | 






10 Days FREE Examination —Mall Coupon 








x ANDOVER, MASSACHUSETTS 


Position ..... eoo ceo reote oocecoo? FPE-10-49 
159 Duane St, NEW YORK 189 W. Madison St, CHICAGO 3.252 Gen. Motors Bldg., DETROIT | 


Books sont on approval in U, S. and Canada only. 


$98090509000000995889908009490900900800099909099 90909069999, 
D $ MeGraw-HiH Beek Ce., 330 W. 42 8t, NYC I8 $ 
11 "n $ Send me Thompson's ENGINEERING ORGANIZA- $ 
i} h 1! $ TION "AND METHODS for 10 dye examination $ 
m ? on approval. In 10 days I will y ^w Ft 
4 $ few cents postage, or return book postpaid. (Post- $ 
^ : age paid on cash orders.) : 
$ PESATA E PREE E ETE i 
. . 
: BEINN 35. 5 6nbescsdonscdceestanpesdshpnebooeteus : 
: MO ces de UE DER PES iei de 
: CNNEMEQ cocco c0000000000000009000000009000900 
: 
$ 
$ 
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. 
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Type A Casing has a pliable large bearing areo 


lubrication seal at each hub em Ñ) for greater capacity 
end. The double strand Dia- and longer life of 


mond Roller Chain affords coupling. 


GET THIS NEW 
BULLETIN NO. 19 


Complete data on the enlarged Diamond 
Coupling Line and the strong but light- 
weight aluminum alloy revolving casings are 
included in new Bulletin No. 19. This Bul- 
letin defines the application on various types 
of equipment according to character of load, 
horsepower and other usage conditions . . 
A copy for your files will be mailed on 
request — write or send the coupon today. 
DIAMOND CHAIN COMPANY, Inc., Dept. 
443, 402 Kentucky Ave., Indianapolis 7, Ind. 
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mCK DIAMOND 


FLEXIBLE Shaft 
COUPLINGS 


TRADE <> MARK 


NOW — a Larger Line 
with 
NEW LIGHTWEIGHT 
ALUMINUM ALLOY CASINGS 
To Insure 
* Continuous Lubrication 
* Longer Life 


* Greater Safety—and 


* Protection against abrasive 
and corrosive action 








FLEXIBLE COUPLINGS 


247 





GRADES 
SIZES 
QUALITY 


You have a wide choice of 

B&W MECHANICAL TUBING 
Seamless (hot finished and cold drawn). 
Welded (from hot or cold rolled strip). 
Carbon, Alley, and Stainless. 


Up to 8%” ©.D. in full range of wall thicknesses.- 


Open -hearth and electric furnace steels, includ- 
ing aircraf! and mognaflux qualities. 
Unannealed, annealed, tempered, normalized, or 
otherwise heat-treated as required. 


As rolled, as drawn, as welded, beed removed, 
turned, scale-free, and polished. 


. . . BECAUSE a tube size is 


available to closely fit your 


individual requirements. 


THE BABCOCK & WILCOX TUBE COMPANY 
GENERAL OFFICES: BEAVER FALLS, PA. 
PLANTS: BEAVER FALLS, PA. AND ALLIANCE, OHIO 


TA-1518-M 
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electro zinc coated I H | N 5 | I I | 


withstands toughest fabricating operations 


@ The upper photograph shows how a 14” x 414” 
piece of .0135” Electro Zinc Coated CMP Thinsteel 
was twisted tight and completely reverse twisted 
fifteen times. Below is shown the test sample 
straightened out after the fifteenth reverse twist. 


The microscopic view shows a section after this 
gruelling test. Note that the tough, ductile, 
high-purity zinc coating still adheres tightly to the 
steel, its smooth, lustrous surface unmarred by 
flaking, peeling or cracking. 


Here is proof that, whatever your fabricating 


operations, Electro Zinc Coated Thinsteel will come 
through unharmed. 


If your product needs the corrosion resistance of a 
superior zinc coating — or if you can make it more 
attractive to the market by using zinc-coated 

steel, it will pay you to look further into 

Electro Zinc Coated CMP Thinsteel. 


TH | N ST FEL facts We'll gladly send you a sample to make 


your own tests. 
Extra-Long Coils 
— less downtime 
Extremely Close Tolerances 
- more parts per ton the | 
Wide Range of Physicals and Analyses P | Cold Metal Products co. 


tailored to your needs YOUNGSTOWN 1, OHIO 
Gauges as Thin as .001” 


- strength with lightness 


NEW YORK è CHICAGO © DETROIT è ST. LOUIS * INDIANAPOLIS © LOS ANGELES 
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we 
arane Why did 3 large 


Automobile Manvfacturers' 


Switch to “COMPO” 


FOR CLUTCH RELEASE SHAFT BEARINGS? | 


*NAMES ON | 


REQUEST 


They found “COMPO”: 


1. Saved the cost o grease fillings, the time for drilling and 


tapping, and eliminated the need for frequent lubrication 


j 


1 design problems, speeded assembly and resulted 


tred ope ration and minimum maintenance 


Made fron “COMPO” Bearings are dic 
formed to shay loved at high temperatures, finished to exact 
dimensior m-impregnated with lubricant. They can be 
depended upon for countless hours of trouble 


ice. Self-lubricatir 


Iree operating serv 


lities make them ideal for use in inacces 


1 


sible spots. The seaied in, free from dirt, and an even 


lubricating í 


Brook Bearings, are showing 


COMPO,” 


ke these 1 lv uw r automotive applications, but 
smooth and free fron 
made from existing dies 
shipment 
»' vour bearing requirements, consult a. Bound 
Mail the coupon below today. We're saved time 
We can do t 


same tor vou 


lr Many types of tural parts can be made of 
| “COMPO.” On large volume requirements, their use 


iminating machining nor 


nid needed required toierances 


BOUND BROOK OIL-LESS BEARING COMPANY 


BEARINGS - BUSHINGS 
BOUND BROOK, N. J. 


WASHERS + PARTS 
ESTABLISHED 1883 


Bound Brook Oil 
Bound Brook, N 


s Bearing Co 


Occasionally engineering 
resourcefulness can spotlight an otherwise 
plain industrial product with a new and unusual use... 


such as the case of this Woven Wire Conveyor Belt installation 
in a duck brooder 


Newly hatched ducklings, it seems, have to be kept moving to 
be kept alive Placed on this specially built woven wire belt 
moving at a slow rate of speed, the ducklings remain there for 
eight days . . . continually treadmilling away from the falling end 
of the belt. Mortality rate dropped to zero. By-product recovery 
. . . duck droppings for fertilizer... 


ff the woven wire belt. 


is aided by the open mesh 


Even if you don’t operate a duck hatchery, call in a Cambridge 
engineer whenever you have a problem concerning the movement 
of materials or products during processing. Let him explain the 


superior construction features of ... 


CAMBRIDGE Woven Wire Conveyor Belts 


This illustrated 130 page 
catalog—-FREE—to men 
concerned with produc- 
tion control. WRITE 


PE 10-49 | 


I would li talk to one of your engineers about | p» 


Cambridge Wire Cloth Co. m 


Department P 


TODAY. 


) Please send me : COMPO” Bearing Stock List 


Name Title 


* Cambridge 10, Maryland and 


NEW YORK + BALTIMORE + PITTSBURGH + SAN FRANCISCO 
Street ty à : BOSTON + DETROIT « CHICAGO » $T. LOUIS +» HOUSTON 


Company 
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The constant UNIFORMITY of Mueller 
Brass Co. Red Tip Rod saves tools, 
grinding and “down-time”. Brass Rod 
users throughout the United States 
and abroad know this and they con- 
tinue to use it year after year. THEY 
ARE ACTUALLY PINNING MORE 
PROFIT TO THEIR COST SHEETS. 


STREAMLINE PRODUCTS ¢ 
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There isn't any mystery in the manufacture of FREE TURNING Brass Rod. 

But, there are two intangibles that do produce quality Rod, and 
these are UNIFORMITY and "know-how". 

During the past 32 years the Mueller Brass Co. has specialized in 
making FREE CUTTING Brass Rod, and during that time has acquired 
a certain “know-how” that cannot be expressed or measured. This 
“know-how”, together with constant UNIFORMITY, are the only “secret” 
ingredients. The chemical composition, structure, temper and mechani- 
cal properties are so closely controlled that no perceptible variation 
in machinobility is noted from rod to rod. 

We are constantly producing Brass Rod that will meet any specifi- 
cation. If you want it for knurling, we make it— or for deep drilling, 
thread forming or for bending, expanding or flaring — or just an 
all-purpose, extra-fast, easy-cutting Rod, we make it. Our Technical 
Engineers and Laboratory are at your disposal any time. 


Millions of pounds of brass rod are manufactured in our mills each 
month. Shipment can be made at once from our large factory stocks. 


MUELLER BRASS CO. 


PORT HURON, MICHIGAN 





FOR FASTER 
ASSEMBLY 


— 


wx * 


vw. 


SL 
ror essentia S SO 
PROTECTION 


FOR LOWER 
COSTS 


ipit 
Led 
$8: 
L4 > 
ze NEC 


RENG 


Wirebounds will deliver y 


goods safely and at lower cost 


dete: 


pe BOXES & CRATES 
dnd Sues FOR LOWER TOTAL SHIPPING COSTS 
i 


60 Wirebou 
throughout th 


“Send for free book plete det of und odva 
tages, technical feature 1 describes how Wirebounds are de 


cifically to meet your requirements. Mail coupon today! 


T 
S DISASTER STRIKES 


The product 
behind the man 
ehind the DISASTER 
IN THE HEADLINES... 
hen disaster 


e along the line 


nk through to 


ted to you igr 


CASH-ACME 
Automatic Valves 


. A MW.CASM VALVE MANUFACTURING CORPORAJIQON 


EAST WABASH AVENUE DECATUR, ILLINOIS. U.S. A. 


You get over 40 years of engi- 


neering and precision gear cut- 


CAPITOL 
MAKES... 


ting experience when Capitol 
turns your blueprints into gears. 
SPUR Our engineers can also give you 


BEVEL 
e 
HELICAL 
HERRINGBONE 
* 
MITRE 
o 


AND 
MANY OTHER 


valuable assistance in designing 
production run gears for your 
particular requirements. Specify 
Capitol made gears for the ma- 
chines you design and be assured 


of quality gears promptly de- 


TYPES OF livered. 


A 
Wirebound Box Manufacturers Assn., Room 1820, Borland Bldg., Chicago 3, III GEARS 


[7] Send Booklet of Product Information [] Send a Soles E € 
j J 


SEND US YOUR PRINTS TODAY! 


AUTO ENGINE WORKS 


337-P NORTH HAMLINE AVE. © ST. PAUL 4, MINN. 
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Sharon Steel engineers have developed a 
special alloy for use in the manufacture of 
saw blades for wood saws. This alloy com 
bines all the qualities necessary in the manu- 
facture of top grade products. It is hard 
enough to withstand severe punishment — yet 
tough enough to hold an edge far longer than 
steels customarily used for this purpose 


Like all Sharon Quality Steels the alloy is 
rigidly controlled and inspected assuring you 
the best — the most uniform product available 
anywhere 


So keep in mind this special alloy and re 
member, too, that Sharon produces such pop 
ular saw steels as high carbon cold or hct 
roled and alloys open hearth or 
furnace 


When you need saw steels—specify Sharon 
Quality. You have only to call your nearest 
Sharon office and a Sharon salesman will 
meet with you at your convenience. 


I t F t P. y > 4 B à : ; ; 2. A 
-SHARON STEEL ‘CORPORATION. anew, k 
PRODUCTS OF SHARON STEEL CORPORATION AND SUBSIDIARIGS: THE NILES ROLLING MILL COMPANY, NILES, ONIO; TUSE AND STEEL DIVISION, 
MICHIGAN; BRAINARD STEEL COMPANY, WARREN, ONIO; SHARONSTEEL PRODUCTS COMPANY, DETROIT, MICHIGAN, AND PENNA.) 
A COKE CO., MT. PLEASANT, PENNA; FAIRMONT COKE WORKS, FAIRMONT, W. VA; MORGANTOWN COKE WORKS, MORGANTOWN, W. VAJ JOANNE ^ 
COMPANY, RACHEL, W. VA. Hot and Cold Rolled Stainless Strip Steel—Alloy Strip Steel—High Carbon Strip Stesi—Galvanite Special Coated Product»—Cooperege Mem 
Worten Stool Shosto—Hot Rellod Ansesiod: and. Guesidiid Sineio-Gehesled Sheote—Enemeling Grede Tisi télded. Tebliqediaivenud end. Febrieed SUPE 
Steel Strapping, Tools and Accessories. 
DISTRICT SALES OFFICES: Chicago, Iil., Cincinnati, O., Cleveland, O., Dayton, O., Detroit, Mich., Indianapolis, Ind., Milwaukee, Wis., New York, N. Y., Philadelphia; Pe 
Rochester, N. Y., Los Angeles, Calif., San Francisco, Calif., St. Louis, Mo., Montreali, Que., Toronto, Ont. l i 





de RUGGED DUTY...and ECONOMIES 


Recent Developments in 
PLASTICS 
MN | RUBBER 


of — reducers from any ^3 

one source... all Pao E New materials and their char- 
to give you gum rd 
pendability ... and economy . 
from start to finish. niques, and applications 


developed since the war are 


acteristics, processes and tech- 


reviewed in a 32-page report 
which appeared in the April 
1947 issue of Product Engineer- 
ing. 

This valuable reference for 


design engineers summarizes 
working data on 


Polytetrafluoroethylene 
Modified Styrenes 
Polyethylene 

Vinyl Plastics 


Plastics-Synthetic Rubber 


rH mi? | 3 2s] i : 
On the job at the recently redesigned James à ) 1 TN Combinations 
H. Gray Milling Co., Franklinville, N. Y. à : : 


i pH. i s 
plant, above, is one of a battery of feed E gs $ ^ esi Synthetic Rubber 
mixers employing Winsmith 40V vertical type 1 12 1 ; M Ps Nylon 

reducers. Dairy and poultry feed, in batches r For loa i. l * jx at 


- 
Silicones 

40V assembly in less space than ever before 

The 40V ond ó other sizes of the vertical Cellulosic Plastics 


unit give a flexibility in horsepower of from 


. : 
19 to 81.51 end reduction ratios from $.1-1 to Thermoplastic Laminates 
50,000-1 and up. General dimensions are shown here 


from a typical Winsmith 148 catalog page. E 
Our ENGINEERING SERVICE is at your disposal. Merely out- ructures 
line your problem and our trained engineers will help you. Protective Coatings 


HAVE YOU OUR LATEST CATALOG? 


Ovr latest edition, No. 148, will be supplied without obliga j 
tion. It will help explain why WINSMITH Speed Reducers available at 25¢ each from 


have been more in demand during the past year than ever 


kadna Readers’ Service Department 


WINFIELD H. SMITH PRODUCT 


CORPORATION =- Maaa (6 


330 West 42nd St New Yor* 18, N. Y. 


of 2 tons each, are thoroughly mixed by this 


Reprints in pamphlet form 


111 ELTON STREET 
SPRINGVILLE . . . Erie County . . . NEW YORK 
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the performance of 


Hanna ^, Valves 


For tubing or piping ... for small air or hydraulic 
cylinder control . . . for pilot control of larger 
valves ... and for many other uses, 


Hanna !4" Valves are perfectly suited. 





HANNA '/4" UNITITE JR. VALVES 


They are packless, permanently tight and made 
for years of dependable service. The Unitite Jr. is 
designed for 4-way operation but is adaptable for 
3-way use by plugging one port. Available in stand- 
ard (illustrated), column and manifold mounting 
styles, operating with pressures to 500 p.s.i. 











HANNA '4"FOOT PILOT VALVES 


Foot-operated valves provide hand-free 
control of small cylinders or automatic control 
of large cylinders through a Hanna Mastair 
Valve. The double pedal unit (illustrated) gives 
full control of both directions of cylinder. Single 
pedal valve provides semi-automatic cylinder 
control. 


HANNA '⁄4” PILOT VALVES 






Three-way Pilot Valves in cam, lever or 
push button operated types are small, fast and efficient for direct control 
of small cylinders or automatic control of large cylinders through a Hanna 
Mastair Valve. Cam operated units feature a spring loaded roller which 
can be actuated by a straight line or rotary cam. The roller can be rotated 
90°. In the lever operated valve (illustrated), the lever can be rotated 90°. 
Push button units are compact, 
space-saving and ideal for 


many applications. Send for Catalog 257 


New Hanna Valve Catalog gives full 
information on these and other valves 
in Hanna’s complete line. Send for 


your copy today. 


ED Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS . . . VALVES . . . RIVETERS 






























1765 Elston Avenue, Chicago 22, Illinois 
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You're talking turkey to truckers ao PE when you talk extra payload 


v 
capacity. That's why this trailer designer sparked 


K > a 


b 
magnesium floor 4 z 


when he heard that a 


| could eliminate 500 lbs. of dead weight. But his company 


had avoided magnesium... thought it was a 


C € 
* F 
‘prima donna” metal, » Y hard to 


» 


fabricate. So he decided to get the facts for himself from Aluminum Company of 


om ul. 


America, light metal headquarters. He found that easy shop practices 


make handling magnesium no problem*...that every month industry utilizes over 


a million pounds of this featherweight P umm ... He got valuable books 


on designing and fabricating magnesium...plus the technical aid he 
needed. Now his company is putting the heat on Ó 


9 I competition with a strong, 


super-light trailer floor made of specially designed American Magnesium Extrusions. 


q The “prima donna” turned out to be a star! 


*No change in insurance rates, 


These two, free books on magnesium and our broad technical experience can 
help your products, too. Write Aluminum Company of America, sales agent for 


{merican Magnesium Products, 1702K Gulf Building, Pittsburgh 19, Pennsylvania. 


AMERICAN 
MAGNESIUM 
CORPORATION 
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FLAME-RESISTANT 
LIGHTWEIGHT 
ECONOMICAL 
VERSATILE 
COLORFUL 

TOUGH 


a 


Housing is molded in two nesting parts 
gating reduces finishing operations 
from Motor 


ck 


Another Design First 


attained with ** Hercules" Flame-Resistant Acetate 


First device of its type to be molded with ''Hercules" Flame 
Resistant Acetate, the IRO Electric Deodorizer also becomes the 
the first commercially available model to obtain Underwriters’ 
Laboratories approval. 

"Hercules" Flame-HResistant Acetate gives the housing of this 
unique deodorizer its impact strength, its attractive ivory color, 
as well as the all-important advantage of a truly self-extinguishing 
material which can be rapidly injection molded. 

Housings and similar applications utilizing "Hercules" Flame 
Resistant Acetate are bringing added sales appeal to a growing list 
of electrical appliances. Our technical staff invites inquiries on 


improving vour product with a quality Hercules material. 


HERCULES POWDER COMPANY 


904 Market Street, Wilmington 99, Delaware 





PROBLEM: To find a 


eating sen TRACING CLOTH 
Mes THAT DEFIES TIME 





€ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 


transparency and ink-taking surface and 
the superb quality of its cloth foundation. 
Imperial takes erasures readily, with- 

out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 

| made on Imperial over fifty years ago 


are still as good as ever, neither brittle 


MORGANITE rer IMPERIAL 

If you like a duller surface, for clear, 
ni coped oe econ t eerie er s v. TRACING CLOTH 
REFRIGERATION SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


COMPRESSOR BLADES (= m 


HERE'S LOCKING 
The substantial savings on maintenance and ACTION | 
replacement costs made possible in the operation ° 


of cooling compressors is only one example of 

Morganite effectiveness in increasing efficiency. za 

Morganite valves, seals, rings, slides and other arr um Metol locking 
self-lubricating components provide a ready 9 à; — 
solution to many stubborn mechanical problems, Mr 

Morganite has frequently offered the one practical 


d : : Not necessory for bolt to come 
answer to industry-old problems of design through nut. Locking ring on 
J bottom of nut. 
FOR DETAILS consult the Morganite : 
CATALOG Catalog in Sweets File for Pul De- Thread fit NOT important. 
signers; for engineering counsel or spe- 


T ope net, call in a Morganite sales OF iy, LAN Vibration and shock will not walk 
ee c » re is no obligation 4 ME nut off— will only force locking 


‘ BEES ring farther into bolt threads. 
XX Se Bolt stretch, wear, moisture do 
| L d Pu not affect gripping power. 


i a. ee Up to softening point of the 
/NCORPORATED Se w 
TRADE X X 5 á i 
LONG ISLAND CITY 1, NEW YORK ; metol, high temperatures do not 
sé lessen locking grip. 


Crushed locking ring prevents 
passage of gos and liquids. 
Cross-section of An-cor-lox and bolt 


showing locking ring ofter fattening. Nut can be re-used many times. 


M 
SEND for TEST SAMPLES Available in high, thi 
g in, cop or 
end CATALOG Go spanner designs. 


ANCOR ox fuck Mic 


Manufacturers of Morganite Carbon Brushes for all motor ED SHIM CO.. lac.. An-cor-lox Division, 1410 Union St., Glenbrook, Cona. 
and generator applications, and Morganite Carbon Piles COR-LOX NUTS « SHIMS - SHIM STOCK - STAMPINGS 
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NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep Your Library Up-to-Date 


(1) HARD Kt BBER AND PLASTICS— 
American Hard bber Co., 11 Mercer 8t., 
New York 15, N. Y. Booklet, 56 pp. 
Gives ysical, chemical and electrica! 
prope s, design techniques, sizes and 
fabrication procedures and typical 
pplications of hard rubber and eight 
SORA plastic materials. 


(2) METAL SCREEN—The C. 0. Jelliff 
Mfg. Southport, Conn. Bulletin, 4 
pp. Presents Lektromesh, a 
ormed by PE 
ure ni or a co 
the two. Used f 


metal screen 
Moe of pure 


mbination 
or filtering, electronic 
shielding, or as a decorative material It 
comes in widths up to 36 in., lengths to 100 
ft, and with from 25 to 400 strands per 


(3) SHIMS, LOCKNUTS, AND STAMP- 
INGS—Laminated Shim Co., Inc, Glen- 
brook, Conn. Bulletin, 8 pp. Gives de- 
sign an specifications and uses of 
laminated shims. Also shows uses and 
construction of special locknut and de- 
exe the company's metal stamping fa- 


Kuber 


28 
a fst y sa oe al attention to 
p for analyzing drives anā uti- 
izing fiat cnet or non-endless belting. 
Includes a = t and two of the most 
common V- 


(5) PRESSURE — 4-349 

Div. American Chain & Cable Oo, ne 

Bridgeport, Y Bulletin, 16 
construction of pressure gago y w 

on new pomana They use a helicold 

movement of the usual spun gear 

movement to give a more accurate, more 

lasting instrument. 


Cans BELTING—U . 
, Rockefeller s 


6) tm STEEL PA 

Co! npstowra, Ohio. n, 
12 E "Fells how to form, 
a. clean and paint this ly 
steel sheeting. 


(7) MECHANICAL puneeree GAGE— 
wW. Q Due a o» Inc., $410 W. Harrison 
St., Chicago 4 Bulletin 4 pp. Shows 
or Sanita ond hous at Oe eee It is 
used to measure pressures or compressive 
loads, not fluid pressure. 


ee Besta Oae Tar anana f Sait 

ng lec otors, 

Bulletin 168, 8 pp, and Data Section 7 

hows construction details of 
, geared, 


Data Section 
information and 


p. 
LRE R., 
single = motors. The 
gives full qon 
specifications. 


(9) HEAT TREATING STAINLESS 
STEELS—Armco Steel Corp., Middletown 
Ohio. Booklet, 36 pp. Di 


practices and equ nt for heat eens 
erritic chromium, 


chromium-nicke! 

martensitic chromium of stainless 
steels. Also describes met for surface 
hardening and pickling. Contains many 
charts and graphs to summarize heat 
treatment information. 


(10) VACUUM PUMPS—F. J. Stokes Ma- 


cluding speci ions 

Also gives sample calculations for pump 
selection, and many typical vacuum prob- 
lems with their solutions. leo has vari- 
ous vacuum form 

conversion factors. 

charts with en 

vacuum. 


(11) HEAVY DUTY “ame -— The 
Bassick Co., Bridgepor' Conn. Bulletin, 
4 »p. Features, line v precision-made 
casters with 5, 6 and 8 in. wheels, made 
of semi-steel, forged steel, and with rub- 
ber tread. Casters are made in both 

and swivel types for loads up to 2,000 
pounds. 


(12) LAMINATED wow MATE- 
RIALS—The Formica Co. "s 

Grove Ave., Cincinnati 32, Ohio. Bu 

16 pp. Describes 


Formíca, a laminated 


thermo-setting consisting essenti- 


ted 


ally of fibrous, sheet materials im; 
nder and 


comparison chart show 
sagen electrical, and te prop- 


(13) A-C MOTORS—U. S. Electrical Mo- 
tors, Inc., 200 E. Slauson Ave., Los Angeles 
54, Calif. -—. c 1524, Lo» Presents 
the Un -proof, gen- 
eral pur motor available in power 
ratings to 250 hp, and ha 
STAA windi: normal! 
cástings, annealed laminat and other 
design ea tae 


Hollida d Co. 1 MON "Ind. 

o! y nc., 

Bulletin 905. Gives specifications 

and coun of the , & hot rolled allo 

steel plate avallable widths up to 7 
and thicknesses are to 6 in. It is used 

for machined parts such as cams, dies, 


gears, racks, etc., and can be hardened u; 
to 400 Brinell. P 


(15) LOCKING DEVICES—P & F. Corbin 
- Hardware New 
Britain, Conn. Catalog K396, 52 pp. Shows 


HOW TO ORDER — Two 


a complete line of locks, re oe ogg men lock 

switches for doors, cabinets, show 

meter boxes, drawers, etc. Also chews 

handles, hinges, lock cams, and other re- 

lated handwere items. Dimensioned draw- 
tions given as well as 


ue "oy uP a 71 zx 

oltzer-Cabot, Amory Boston 

Mass. Bulletin, 4 pp. Describes s type R-26 

precision t motors 

x cr p yc TX 1/500 P», with either ball 
up to 

or sleeve bearin and with built-in gear 


heads that provide as low as one 
revolution per A 


(11) BALL AND nega BEARINGS— 
The Gwilliam eS 0 Furman 8t, a 
lyn 2, N. Y. 25, Ki 
: un iine of 


Shows 
a ded "o 
step, Journal, and special bea 
fications. 


pen 


am ABRASION - RESISTANT ALLOY 
ELS American Brake Shoe Co., 
ae "Man Steel Div., Chicago 
a E pa *- 12 pp. Recom- 
loy steels or irons for the impact 


post cards are printed here. On each is room for you 
fo request four pieces of literature. If you are requesting four pieces or less, please 


use only the bottom card. For five to eight pieces use both cords. 


te ny ae a oe 


Write in circle number of item 
describing one catolog wanted “> 


Bb seinen 
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_TRODUCT EMGIKEELING, Hew Tart 


PRODUCT ENGINEERING 
330 West 42nd St. 


New York 18, N. Y. 





and abrasion combination found in ball (23) TUBE FUGO e! Parker 
mill liners and Charts and pic- no Co. 17325 Euclid Ave. Cleveland 
tures describe racteristics of these Bulletin 219, 1 p. “A wail chart 


alloys. giving the s hape nomenciatu of Parker 


ndustrial as tube fittings. Also gives 
(18) SOLDERLESS WIRE TERMINALS a size table. 
—Alireraft- 


Producte, Inc. 1823 N. 
Ca 2 (24) REGULATORS, GAGES AND ADAP- 
TERS—Air Reduction, 2 5 42nd Bt. 


and operation 

— a and ni LS 

a number of types. s adapter, 
plug and chain assemblies and related gas 
control equipment. 


Cylinders are avail- (25) BEARING MATERIAL— ME 
, ground, or ground and Met Co, Kent, Ohio. Bulletin T0», 4 pp. 
veled ends. Liste sizes and specifications of seif-lu 


ricated bearing E for experi- 
(21) COLD WORKED STEEL BARS— mental, einergency, and small lot bearings 


La Salle Steal Se Chi 80, II. Bro- applications. y listing of solid and 
jecunses the metal etallurgical cored bars and pla 
EE = f 
e furnace treated cold (26) PROTECTIVE COATINGS—United 
ON WE am, Inc, 51 E. 42nd 8t, New York 
17, N Bulletin, 4 pp. Describes — 
groups > organic coatings developed for 
corroston control, chemical] resistance, 
heavy duty industrial painting. They are 
adhesive, elastic, scuff resistant, and have 
Cata- a good surface hardness. 


9, 154 pp. Gives full size -ofiles ot 
over 2,000 rolled moldings ($7) METAL HEATING PROCESS — 


fame channels, angles, clips, panel moid- Selas Corp. of A 

amc casings, mullions. St., Philadelphia 34, Pa. Booklet, [y be. 
ne ether related dapt.” "uo com- Gives the complete story of Gradient hea 
plete dez. ing, a fast, gas heating process. Gives a 


HOW TO ORDER — Two post cards are printed here. On each is room for you 
to request four pieces of literature. If you are requesting four pieces or less, please 
use only the bottom card. For five to eight pieces use both cards. 
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Write in circle number of item 
describing one cotolog wanted 9» 


PRODUCT ENGINEERING, New York. . PRODUCT | ENGINEERING, New York. 10-49 
Not Good after Dec. 1, 1949 Not Good after Dec. 1, 1949 


Write in circle number of item Write in circle number of item 
describing one catalog wanted e» describing one catolog wanted 


PRODUCT ENGINEERING, New York. 10-49 "PRODUCT ENGINEERING, New York. 10-49 
Not Good after Dec. 1, 1949 Not Good after Dec. 1, 1949 


of the method, with its ad- 

the metallurgical considera- 
gradiation applied to bars, 

lets and strips. Also describes 

the in connection with forgings, 
Ex. indirect and patterned 
t. 


(28) oes go p^ m, um 
"Clutch Head" screws 
heads, and hexa- 


recom 
for three types of tapping screws. 
29) SYNTHETIC RESINS — Hercules 
on, Del. 


Catalog, 
pp. Gives uses physical properties 
types of synthetic resins 
! p^ x Me. enm 
FUN printing, sig etc. com- 
p M vides basic in- 
ia x ividual types are 

de" tally. 


(30) FLUID MAGNETIC CLUTCTES— 
Duncan 5 Hertel are. 
ves 


dnd torque controliers AE 
of speed. 


(31) ELECTRIC PLUGS, RECEPTA- 
ACLES AND Re. & 
Stoll Co., Inc., 125 posstey ot New York 
1, N. Y. Catalog EL 49-215, 12 Shows 
illustra. dimensional and 


ordering information on automa’ lock- 
ing plugs, receptacles, and cord connectors. 


(32) AIR MOTORS AND COMPRESSORS 
Harbor 2, Mich. 
specifications a 


pumps equipment use. Mo 
tors are availa se tn two types, four sizes, 
up to three horsepower. 


(33) FRACTIONAL HP MOTORS — 
Franklin Electric Co. uffton, 


Ind. 
-— oss 102, 8 pp. | Features n— for 
e us high 
quet "n ae r- 
Sizes vary from «4 to horse- 
i 


(34) AIR, HYDRAULIC CYLINDER 
CALCULATORS — Hanna mown 
Works, 1765 N. Jisten Ave. 22, 
IlL Two calculators. Work on slide 
rule Z2 ae one calculator gives com- 
plete engineering data for selection of air 
cylinders and the other for hydraulic 
cylinders. 


(35) VARIABLE SPEED DRIVES—The 
Master Electric Co., Dayton 1, Ohio. Bro- 
c X p. Shows line of ali metal con- 
struc nfinitely variable speed drives 
in uo ue wai db 
ratios up to 8 to 1. Shows cons 

appli and remote control operation. 


(36) pperame ALLOY 8 
Joseph T. Ryerson & Inc. 

mem octy and bu choy 
pp. e spec y 
steels to guard 
alloy, errors in a 
down due to use of wrong steel. Explains 
the end-quench hardenability test, 
lists the pro; 
alloy and 


(37) FLEXIBLE METALLIC HOSE—At- 
lantic Metal Hose 2 Inc, 123 W. 64th 
St, New York 23, N. Y. Ca 100, 12 
pp. Presents Ac. hose made in bronze 
or galvanized steel. This line of hose is 
either the seamless or interlocking type 
and can be used with superheated steam, 
hot or cold oils, chemicals, exhaust, -m 
pressed air, or hydraulic control. 
shows couplings and flanges. Gives A 
fications, construction, cu a application. 


(38) BEARING METAL—Bearium Mas 
Corp, Rochester 4, N. Y. Stock list, 4 
pp. Shows weights of over 750 sizes of 
cored and solid bearing bronze bar stock 
up to 10 in. in diameter. Called "Bearium 
Metal" material is used for bearings, 
bushings and thrust washers. 


(39) INDUSTRIAL COUNTER—Streeter- 
Amet Co., 4101 N. Ravenswood Ave., Chi- 
cago 13, lil. Bulletin, 4 pp. Gives applica- 
tions of counter which is actuated by an 
electrical pulse or signal from a contact 
switch, photo-tube and amplifier, or metal 
detector. Will also register any change 
in electrical intensity. 
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... the screw that stays flush with success! 


Holo-Krome Flat Head Socket Cap Screws are made 
to serve a dual purpose. They must fasten thin sec- 
tions to each other or to a thicker section, often of a 
different material. They must also fit flush to allow 
clearance for moving parts. The universal accept- 
ance of H-K Flat Heads for this exacting job is 
proof of their unfailing performance. Old hands 
know that H-K Screws will do the job any time, 
because Holo-Krome's only business is to make the 
. . better. 


finest screws . 


H-K Flat Heads stay flush with success because of 
their accuracy and positive holding power. Rolled 
threads with Class 3 Fit assure a quick start. 
The precision fit of key and socket affords maxi- 
mum leverage in minimum space. H-K Flat Head 
Socket Cap Screws are completely cold forged from 
Hetraspan* Steel for the ultimate in strength and 
reserve stamina. PERFORMANCE? . . . ask the 


men who use Holo-Krome. 


*a special analysis heat treated alloy steel scien 


tifically held to exacting Holo-Krome specifications 


HOLO-KROME 


.»* 


Completely Cold Forged 5, Socked Screw Prodcid 


Ate peat 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN. 
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for SPEED and ECONOMY in 
Assembly of Any Combina- 
tion of Metal Stampings... 


FOR THOSE 
BLIND 
SPOTS... 


Particularly useful 
in positions diffi- 
cult to reach in as- 
sembly as shown 
in this illustration. 


SELF LOCATING 
QUICKLY POSITIONED 
The Midland Welding Nut can be readily 
assembled to parts, either as a subassembly 
or on line assembly. Where parts can be 
handled fast enough a feeding mechanism can 
be attached to the welding machine for maxi- 
mum speed in assembly. 
Investigate! You may be able to use Midland 
Welding Nuts profitable. Write, wire or phone 
us today. 


TAND 


dg PRODUCTS 


Experiment in Space 


with time tested components... 
High speed movements 
extreme temperature ranges 
severe shock characteristics 
Design engineers are profitably investigating 
the possibilities offered by 
miniature boll bearings for such applications 
If you are concerned with these problems 
our catalog will interest you 


T INCOR £D 
^ KEENE, NEW HAMPSHIRE, U.S. A. 


CUSTOM BUILT MACHINERY 


FOR OVER 75 YEARS 


Iu xu-gwmimikv 
Machine Ge 


orporation 


A subsidiary 
of the Dixie Cup Co 


@ DESIGNERS 
Write: AND BUILDERS OF 

DIXIE-COWDREY SPECIAL PURPOSE 

Fitchburg, Mass. MACHINERY 


Telephone: Fitchburg 5200 


| 
FORGINGS d 
STAMPINGS 


DIXISTEEL forgings and stampings ore made of carefully analyzed sesi produced in our 
own open hearth turnaces. They ore of highest quality ond strength 


Send us your prints or specifications for forged or stomped port, and we will be pleased 
to submit our estimate tor production. 


ek 
DIXISTEEL) 


P.O.BOX 1714 ATLANTA !. GEORGIA 
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"J" TYPE 
Self-retaining at 
ponel-edge locations 


FASTENING HEADQUARTERS 


TRADE MARK 


PROpUCI ENGINEERING OCTOBER, 1949 


“LATCHING” TYPE 
Self-retaining at 
mid-panel locations 


Shakeproof “SPEED NUTS” outperform ordinary nuts in 
all three basic elements of fastener performance... 
speed of assembly, ease of tightening and resistance to 
vibration loosening. They tighten quickly and provide 
a positive, vibration resistant thread lock without ex- 
treme torque. 

And, when the "SPEED NUT" principle is incorporated in 
specially designed fastening devices, performance ad- 
vantages — and savings — multiply! The two Shakeproof 
"SPEED NUT" Types illustrated here, specially designed 
to simplify assembly at hard-to-reach fastening points, 
typify the advantages of “engineered” application of the 
"SPEED NUT" principle. Test Shakeproof “SPEED NUTS” in 
your particular application . . . see how you can save! 
Send for your free testing sample kit today! 


SHAKEPROOF, inc., Division of Illinois Tool Works, 2501 
North Keeler Avenue, Chicago 39, Illinois. 


Shakeproof 
SPEED NUTS" 





Cut Polishing Time AG 
Improve Surface Quality Maiiips 
with “LINDE” FINE ALUMINA POWDERS | 


Now, you can choose the type of finish you want, 


free from microscopic pits and scratches. on metallic and 
non-metallic surfaces. And you can get these superior 
results in a fraction of the usual polishing time by¥ using 
ultra-fine LINDE abrasive powders. 

Because of extremely uniform particle size and form. 
smaller amounts of LinpE Fine Alumina Powders go 
further. You can use them directly from the container 


without expensive preparatory steps—or compound them 


with waxes and other vehicles to suit your need. 

‘Two types are available. Type A is a quick-acting 
powder of hexagonal structure and sapphire hardness. 
Type B produces a still finer polish, almost as quickly. 

LinpE Fine Alumina Powders may be the answer to 
your polishing problems. They have already gained 
acceptance in polishing metallographic specimens, gem- 


stones, and other materials. Call or write any LINDE NEWARK 
isst Pia! 


office to find out how these powders can be used to 


I 
| 
Í 
I 
i 
f 
i 
i 


advantage in your particular polishing applications. Our fobricating department is fully 
equipped to manufacture fabricated wire 
cloth parts to your specifications, with 
production runs being a specialty. And if 
you would like any assistance in designing 
Type A the wire cloth port or in the selection of 


loth t i i 
Chemica! Composition. . Alpha Al;O; Gamma Al!;O; "- — >. esed, our wile onporienco 
in this work is yours to call upon. 


The term "Linde" is a trade-mark of The Linde Air Products Company 


Particle Size (approximate) 0.3 Micron Less than 0.1 Micron Note this, too: we do the entire job from 
Hardness (Mohs) the weaving of the wire cloth itself through 
9 oll the necessary cutting, fitting, stamping, 
punching, forming, binding, welding and 

Crystalline Structure Hexagonal soldering. You will find Newark materials 
and Newark workmanship of a high quality. 


(Equivalent to crystalline material) 


le! vs quote on your next requirement. 


EXdewark 


e 
THE LINDE AIR PRODUCTS COMPANY ire Gloth 
Unit of Union Carbide and Carbon Corporation COMPANY 


30 East 42nd St., New York 17, N. Y. [Ifa Offices in Other Principal Cities 343 VERONA AVENUE * NEWARK 4, NEW JERSEY 


In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 
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Typical of many Wyman-Gordon developments is this complicated mag- Wi 
nesium forging used in the wing structure of one of Uncle Sam's latest 
fighting planes. 


Modern transportation on the ground and in the air requires the maximum 
use of forgings. For greatest strength with minimum weight and uniformity 


of quality no other method of forming metal competes with the forging 
process. 


Are you taking full advantage of the constantly growing range of forgings? 
Wyman-Gordon forgings all the way from five up to one thousand pounds. 


Standard of the Industry for More Than Sixty Years. 


WYMAN- GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U:'$S. A. 
"M4 HARVEY, ILLINOIS Meo S 


nan 
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HANNIFIN 
o 


CYLINDERS 


IMPROVED DESIGN. Universal end caps for easy 
installation and simplified piping. Full +ring 
piston construction; tight-sealing, honed, pre- 
cision type. No tie rod design. 


““TRU-BORED’’ AND HONED. Exclusive Hannifin 


long stroke honing process; satin finish. All 
parts interchangeable. 


TYPES FOR EVERY PURPOSE. 12 standard bore 2 


diameters, 1" to 8". Any length stroke. 
ll standard mounting styles. With or 
without cushions. 


ENGINEERING RECOMMENDATIONS. Backed 


by more than forty years of leader- 
ship in the field. 


INFORMATION 


HANNIFIN CORPORATION 
1125 Se. Kilbourn Ave., Chicago 24, III. 


Send Bulletin No. 110 “Hannifin p 
Hydraulic Cylinders” 


Have represen- 
L-J tative coll 


Compony 


Addres: 


This 714 ton Rose lift 
truck literally "stole 
the show" at the 1949 
Shriner's Conven- 
tion in Chicago. It is 
Hannifin equipped. 


—In Material Handling Equipment 
—In Construction Machinery 
—In Machine Tools 


-in Your Products! 
PTA 


Irs a better product when it’s Hannifin equipped! 
Hannifin Hydraulic Cylinders are unexcelled for preci- 
sion construction, precision performance. An improved 
type of high pressure cylinder, they are built especially 
to meet the requirements of makers of finest machine 
tools. Yet they are equally economical and practical for 
all kinds of applications where smooth, full-power 
performance and long-lasting, 

maintenance-free service 

are important. ASK FOR 

RECOMMENDATIONS. 


It works while you “run”! The agitator in this batch trailer built by Littleford Bros., 
Cincinnati, Ohio, is operated by a Hannifin hydraulic cylinder to keep the mix from 
hardening until used. 


"One machine does the work of TEN” describes this special Hannifin equipped 10 
spindle milling machine built by The Ingersoll Milling Machine Co., Rockford, Hi. 


^ 
"dh 


p ay |. m 


AIR CYLINDERS . HYDRAULIC CYLINDERS . 
PNEUMATIC PRESSES * HYDRAULIC RIVETERS * 
Nationwide Sales and Service 


HYDRAULIC PRESSES 
AIR CONTROL VALVES 
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Engineers and Fabricators of Welded Steel Machine Bases and Frame 
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More and more machinery 

parts and assemblies are being 

produced in welded steel form. This 

diesel engine base is typical. In your manu- 

facturing activities, need will arise for a good 
source for Steel-Weld Fabricated parts. The Mahon organi- 
zation invites your inspection of its complete facilities for 
Steel-Weld design engineering, production, and rough or 
finished machining. A source ready to serve you well, 
regardless of what your requirements may be . . . a source 
from which you may expect a smoother, finer appearing 
job, embodying every advantage of Steel-Weld Fabrication. 


THE R. ¢€. MAHON COMPANY 
Detroit 11, Michigan 


s, and Many Other Welded Steel Products 


ee a eee EEA S 





GREATER RIGIDITY OF WELDMENTS 


improves machine performance 


By BURKE PORTER 
Chief Engineer, Porter Machinery Co. 
Grand Rapids, Michigan 


Foremost in planning our changeovers 
from cast iron to welded steel for our 
woodworking machines is the objective 
of giving our customers better and better 
performance . . . more and more quality 
for the dollar. 


Burke Porter Constant improvement of our products 

by welded design now affords a valuable 

safeguard of our 50-year reputation as leaders in our field. 

One of our machines—the Porter Facing Planer—is shown 

in Fig. 1. This illustrates the **before" and "after" of change- 
over to welded design. 

Ihe need for permanent accuracy and rigidity of our 


products makes weldments highly advantageous because 


their rolled steel is more than twice as stiff per unit of cross- 


section as cast iron. 

This basic advantage of welded steel can be demonstrated 
in the case of the table top of our facing planer as shown 
in Fig. 2. The cast top formerly used weighs 410 lbs. and 
when supported at three corners sags 0.070" at the fourth 
corner. The redesigned welded steel top for the same size ma- 
chine weighs 320 lbs. and under the same test sags only 0.014". 

This rigidity enables us to maintain a tolerance of .001” for 
flatness and to do this with a less bulky supporting member. 

We feel that the flexibility of welded design is also a great 
advantage, permitting us to provide different machine sizes 
with simple variations in fabrication. These special sizes 
would be prohibitive with castings. Of course, our basic 
welded design must be planned with these broad customer 


needs in mind. 


Fig. 1. Porter Facing Planer. Top: Former design showing 
the heavy base plate which serves no other purpose than to 
unify the planer and overhead feeder sections. Bottom: Welded 
steel design in which the rigidly braced and stiffened planer 
section is also the base for the overhead feed apparatus. No- 
purpose, costly weight has been eliminated. 


laner. Center: Un upported 
nly .014". 


The above is published by THE LINCOLN ELECTRIC COMPANY , sse interesso progres. 


Machine Design Studies are available to engineers and designers. Write on your letterhead to The Lincoln Electric Company, Dept.38, Cleveland 1, Ohio. 
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Se what P can do with your present equjement... 


T" 


- Autopositive Paper ... AND 


Kodagraph 
Contact Paper 
Kodagraph Contact Cloth 


Kodagraph Contact Paper assures improved 
results, lowers production costs with any type of 
contact photocopier. It reproduces your office work 
or drawings in dense photographic blacks, brilliant 
whites . . . on a non-curling, high-quality paper base. 
Kodagraph Contact Cloth gives you re productions of 
maximum durability. Its highly tr: inslucent white base 


You can produce positive photographic 
copies directly from all types of originals 
without a negative step, without 
darkroom handling. Simply expose this 
revolutionary new paper in your direct- 
process or blueprint m: ichine . . . deve lop 
in standard photographic solutions. You'll get sharp, re producible 
"masters" . . . with dense, ink-like lines on a durable, evenly 
translucent base. Intermediates . . . that are of original quality, 
or better . . . that produce sharp, clear blueprints and 
direct-process prints at uniform, practical machine speeds 
. that are photo-lasting in the files. 


assures fast, even printing in 
the production of blueprints 
or direct-process prints. 


Kodagraph Reproduction Materials 


You can do more... 


as you can see, simply by using 
Kodagraph Reproduction Materials in your present reproduction 
equipment. You'll find, too, that production i is easier, surer . . . more 
economical than ever before . . . because these new photographic 
papers and cloths have extreme uh wide latitude . . . and amazing 
uniformitv—from sheet to sheet, roll to 
roll, package to package. 

It will pay you to get all the facts 


t 
—soon 


SO AND 


Kodagraph Projection Papers 


Kodagraph Projection Cloth Mail coupon for FREE booklet 


Here’s versatility you'll appreciate when Eastman Kodak Company 


making change-of-seale prints in your 
enlarger, process camera, or projection 
printer. You can use Kodagraph Projection Paper 

. Which allows plentiful safelight illumination 
ample time for dodging. Or Kodagraph Fast Projection 
Paper, which gives you maximum printing speed. 
When intermediates of maximum durability are 
desired, you can get them by using Kodagraph 
Projection Cloth, which has the same physical 
characteristics as Kodagraph Contact Cloth 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


Industrial Photographic Division 
Rochester 4, N. Y 


Please Se nd me a copy of “ The Big 
New Plus"— vour booklet about Kodagraph 
Reproduction Materials. I have direct process 


blueprint contact printing projection printing equipment. 
Name 
Department 
Company — 
Streeta 
City 


Zone TRADE-MARK 





vl " 
SINCE 1916...recognized throughout the industrial 
world as the mark of dependability in Fluid Power. 
f | 


* PLANT CAPACITY —A fully equipped, mod ES LOGAN PRODUCTS—Chucks, Cylinders, 


ern plant with a floor space of 100,000 square Valves, Presses, Sure-Flow Coolant Pumps 


feet Standard and special air and hydraulic equipment. 


je MANUFACTURING KNOW-HOW-The x ENGINEERING SERVICE-A stoff of com- 
men who actually build the Logan products have 
an average of 10 years’ experience with the com- 
pany. 


petent engineers is available, without charge or 
obligation, to help you solve your production 
power problems. 


FREE CATALOGS LOGAN 
Advise us of your requirements. Our catalog Air and Hydraulic Equipment 
covering such equipment will be mailed promptly Saves Time, Effort, Motion 


LOGANSPORT MACHINE CO., INC. -812 Center Ave. - Logansport, Indiana 


FLUID POWER 2555.20.00 9 NN ARR EE LN 0-2 ee 


PUT A MERCURY CLUTCH ON THE JOB 


"POBCO" Precision-Madce, Oilless Bearings 


EASY 
STARTING 
FOR 
MOTORS & 
GASOLINE 
ENGINES 


A Mercury Clutch provides smooth, safe starting for any 
electric motor from !/; H.P. up to 25 H.P. By retarding the 
application of the load until the motor has achieved full 
speed, a Mercury Clutch prevents overloading of the circuit 
and eliminates fire hazards. With a Mercury Clutch on the 
job there is no danger of burned-out wiring, blown fuses 
flickering lights, etc. On gasoline engines a Mercury Clutch 
insures load-free starting and idling. Write for information. 


C Mercury Clutch Divison 
oo N aTi ating Bearing any s i TE 
AUTOMATIC STEEL PRODUCTS INC. - CANTON 6- OHIO PARAMOUNT OILLESS BEARING CO., INC. 
HOPE AVE. WORCESTER. MASS 
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Irs a push-over with Well-Cast magnesium and 
aluminum featherweight castings. 


They're tough ...strong...easy to machine. 
They lower operating costs, make a more saleable 
product. increase payloads. 


Backed by 37 vears of practical experience, our 
engineers can tell you the right application for 
Well-Cast magnesium and aluminum. 
Maybe we can take the lead out of YOUR product. 
Try us. Write for Catalog No. 47. 


Well Made Patterns, Permanent Mold and Sand Castings 
Aluminum Bus Engine Port 


T THE WE LLMAN BRONZE & ALUMINUM COMPANY 


GENERAL OFFICES: 2557 EAST 93rd STREET 


CLEVELAND 3, OHIO 
CASTINGS X-RAY mter d 
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What makes one man 

worth $40,000  — 

€ a another only $4,000? 

ERKINS vec1s10n ... this book tells... 


HOW TO 
CULTIVATE YOUR 
TOP EXECUTIVE 

QUALITIES ... 


ears in 


—and win success faster in 


roduciton uantities the upper brackets 


TOP EXECUTIVES aren't born. They're made 
Self-made mostly Though they rise along 
different routes, the steps to their success are 
similar. They follow a deflnite course of action 

. and arrive at the top as planned. Now 
here is a practical spiring book which brings 


you this amazing success formula, It outlines 
& specific, detailed plan for cultivating the 
qualities which mark the top-flight business 
leader today lluminating each point with inti- 
mate, on-the-job studies of currently out- 


standing executives 


Whatever your custom gear requirements may be, here in 


our modern plant we have all conceivable facilities for DEVELOPING YOUR 


providing practically every type of gear from any material EXECUTIVE ABILITY 


in any size and in any quantity to your specifications at 
competitive prices. By Howard Smith, Personnel Consult- 


ant Noted er 
Experienced engineers with a nation-wide reputation for neo eas 
ability in gear design and transmission problems are at 
the disposal of Perkins customers. 


FOR SUGGESTIONS, IDEAS & COST ESTIMATES, WRITE OR PHONE US TODAY 


Springfield am 7-4751 


PERKINS MACHINE & GEAR COMPANY © 2% 220s adic tor te upper bracket 


wards 


West Springfield, Massachusetts Some facts this book gives you: 


how to plan advancement 

the secret of executive personality 

3 best methods for improving personality 
1! ways to put over your personality 

24 guideposts to productive thinking 

11 aids for making decisions 

Ii steps for handling worries 

how to budget time most efficiently 

12 tested techniques for giving instructione 
how to talk to groups effectively 

how to handle responsibility 

how to give yourself publicity 


This book 


General View of Perkins Plant 


SEE THIS BOOK TEN DAYS FREE—MAIL COUPON 
FTAA Meee ceesceesercesseceseessesaseeseseesseeseeesey 
McGraw-Hill Book Co., 330 W. 42 St., N.Y.C. I8 
Send me Smitt Developing Your Executive Ability 
for la examination on approval, In 10 days 

ery if you remit with 
it ge.) 


Name ... 


Address 


FPH 
S. and Canada on 


KELLLITITITTTTTTTTTTTTTTTTTTTTTETTTI 
sanssssoosossososeossnasnsaaeeesese 
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-DESTRUCTIVE TESTING 
us xt METALS BRANCH OF AIME 


4 LEADERS JOIN HANDS 
at the 3Ist Annual 


Metal Congress & Exposition 


Cleveland, Oct. 17 - 21 


to bring you 


«Economy in Production" 


15 


S 
Puce fpe TTC a 


A 


T0 L [ Y0 i s With hundreds of lectures and papers, plus eight special round table 
. sessions devoted to study and discussion of ways and means of reduc- 


ing unit costs. 
£ 


With over 300 operating displays that demonstrate how products, 


$ H 0W E D Y0 Ü E processes and equipment will increase production efficiency. 


Plan to attend the sessions, see the displays and operating films that will be shown 
in the Economy Theatre in the Auditorium. Be among more than 30,000 manage- 
ment, engineering and purchasing officials in the Metal Industry who will attend. 


For full inform, fii 

Cleveland will be crowded during the METAL EZ Eisenman Managing Dire m 
} naging Di i i 

SHOW so make plans and secure hotel accom- r1 OM ae 
301 Euclid Avenue, Cleveland 3, Ohio 


modations before it is too late. ent 
elephone UTah 1.02 
-0200 
If you haven't already made plans to show For hotel reservations anii 
: » write: 
your products, processes, machinery and Cleveland Housing Bureay 
á " Y l Sh k attention: Louise D. Perkins, 
equipment at the eta ow, make your 511 Terminal Tower Cle E. 
a veland 13, Ohio 


space reservations now. 
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When you design for uniform 


product performance .. . 
e 


merit 
PRODUCTION 


Ref c 
GREY IRON GASTINGS 


AA 
s 


ONE OF THE NATION'S 
LARGEST-AND MOST MODERN 
PRODUGTION “FOUNDRIES 


* 


FSTABUISHED 1866 


THE WHELAND COMPANY 


FOUNDRY DIVISION 


MAIN OFFICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 


3 P T NS 
uA. x d bi 


VULCAN 


THERMOSTATICALLY CONTROLLED Electric Im- 
mersion Heaters for Water, Oils and Chemicals. 


For Industrial and Domestic Hot Water Heaters, Dish 
Washers, Steam Tables, Coffee Urns, Sterilizers, Stills, 
Laboratory Equipment and similar devices. 


Easily, quickly and economically installed in any present 
equipment that requires heat for liquids, without dis- 
turbing existing piping. Plugs in any convenient outlet. 


Efficient for Heater Tanks for Plastic Coating requiring 
temperatures up to 200 degrees F. 


By the makers of Vulcan Electric Soldering Tools, Solder 
Pots, Branding Irons and Heating Elements. 


VULCAN ELECTRIC COMPANY 
DANVERS 18, MASS. 
THE R. W. CRAMER COMPANY, A 
Box +7, Centerbrook, Conn. 
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Wider design possibilities 
for Needle Bearings! 


Mr iai 


| or i 
— may be - mn ore mountings 


re less affected by mis-aligned mountings 
—a 


Qr^NcE Cage Type Needle Bearings bring you all the 
compact, high-load carrying advantages of needle 
bearings—plus many additional features that permit 
you to design them safely into applications here- 
tofore impractical for conventional needle bearings. 
Here's why: 


The Orange cage design holds rollers in permanent 
alignment, preventing skewing. Internal clearances 
can be accurately controlled to meet exacting require- 
ments. Square end rollers run in a free-rolling cage 
made of anti-friction, non-ferrous metal, having 
pockets coined to the curvature of the rolls. All rollers 
and raceways are ''Pentrate"' finished. These bearings 
run with less internal friction, are smooth and quiet 
in operation, have longer life expectancy. 


FEED ROLLS of Globe High Speed, Heavy Duty Learn more about these unusual Orange Cage Type 
Panel Rip Saws are mounted on Orange Cage Type Needle Bearings. Write for Engineering Data Book. 
Needle Bearings, to meet the specifications of mini- Consult our engineers on any application. 

mum space and high load carrying capacity. These 

machines are used for high speed, accurate cutting SEND FOR ENGINEERING DATA 

of plywood panels to size, during fabrication. , ms showing construction, advantages, sizes, etc. 


UC NI | ORANGE ROLLER BEARING CO., INC. 
Other typical applications include vertical crankshafts, A, e^ | | ORANGE, NEW JERSEY 
vertical spindles, rotor shafts, flywheels, etc. mass 
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A pleasant note 
tor tubular needs 


Like to add a pleasant note to your present tubular 
applications—a note of better design, faster pro- 
duction, lower costs or higher quality? 


If you would, better sound out Bundyweld* 
Tubing! 

Made of steel, Monel, or nickel by a patented 
process, leakproof, vibration-resistant Bundyweld 
is manufactured to close tolerances always. Strong 
yet ductile, it bends without collapsing or 
weakening structurally, and can be machined or 


Cy" 


WHY BUNDYWELD [IS BETTER TUBING 
Bundvweld Tub- ^ This strip is con- 
ing. made by a ^ tinuously rolled 

patented process, is twice laterally into 
entirelv different from any other tubular form. Walls of uniform 
tubing. It starts as a single strip thickness and concentricity are 
of basic metal, coated with assured by close-tolerance, 

» honding etal cold-rolled strip 


fabricated easily and readily. 


Tubular parts for toys, refrigeration, radiant 
heating, television, automobiles, machine tools, 
ranges .. . these are only a few of the fields that 
find Bundyweld ideal for their tubular needs. 


If you have a tubular design or production prob- 
lem, chances are that this miracle tubing of indus- 
try can strike a responsive chord in its solution. 
Why not give it a try? Contact your nearest Bundy 
representative listed below, or write direct to: 
Bundy Tubing Company, Detroit 14, Michigan. 


ENGINEERED 


È REG. U.S. PAT. OFF K 


3 Next, a heating e 
process  fuses 
bonding metal to 
basic metal. Cooled, the double 
walls have become a strong 
ductile tube, free from scale, 
held to close dimensions. 


4 Bundyweld 

comes in stand- 
ard sizes, up to 54” 
O.D. in steel (copper or tin 
coated), Mone! or nickel. For 
tubing of other sizes or metals, 
call or write Bundy 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES 
Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. - Chattanooga 2, Tenn.: Peirson-Deokins Co., 823-824 Chattanooga Bank Bldg. 


Chicago 32, Ill.: Lopham-Hickey Co., 3333 W. 47th Place * 
Penn.: Rutan & Co., 404 Architects Bldg. * 
3628 E. Marginal Way * 


Elizabeth, New Jersey: A. B. Murray Co., Inc., Post Office Box 476 e 
San Francisco 10, Cali&: Pacific Metals Co., Ltd., 3100 19th St. 


Philadelphia 3, 
* Seattle 4, Wash.: Eagle Metals Co., 


Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 881 Bay St. 


BUNDYWELD NICKEL AND MONEL TUBING IS SOLD BY DISTRIBUTORS OF NICKEL AND NICKEL ALLOYS IN PRINCIPAL CITIES. 
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The best Investment you'll ever make 





A Revelation in Vs 


CUTTING COSTS WITH VARIDRIVE 





A BULLETIN FULL OF PRODUCTION FACTS 


How to stimulate production with vour present power 
machines is revealed and proved in this new, informa 
tive Bulletin. It features the improved U.S. Varidrive 
Motor—the marvel of changeable speeds. Interesting 
colorful illustrations show how capacities of vour ma 
chines can be increased, how better quality of output 
can be obtained, how less fatigue of workers can be 
accomplished, how Varidrive can be adapted to 
present machines, how any selective speed can be 
obtained—important facts that mean the difference 
between profit and loss in any shop or plant. Natural 
color photos present Varidrive in all types and capaci- 
ties. Interesting, understandable drawings show con 


struction details. This Bulletin should be in the hands 


ee EE SE TC TT 


of every Production official who has the determination 


to cut costs without heavv investment. Ask for it 


MAIL COUPON FOR FREE U. S. VARIDRIVE BULLETIN 


U. S. Electrical Motors, Inc. 
200 E. Slauson Ave., Los Angeles, 54, Calif. 
or Milford, Connecticut 


Without obligation, send 16-page illustrated U. S. Varidrive 
Bulletin, Also other Bulletins if checked below. 


[] Syncrogear [] Uniclosed C Totally- Enclosed 


NAME 
COMPANY 


ADDRESS 


Ee 


city ZONE STATE 
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Brawn for the Biggest 


TAKE-OFFS 


ROCKFORD 
CLUTCHES 


As original equipment in the world's largest 
tractor and in the truck that has been 
America's first choice in the over 16,000 
pounds class, for 17 years, ROCKFORD 
CLUTCHES are serving dependably in the 
heaviest duty work. Other ROCKFORD 
CLUTCHES are serving equally well in pre- 
cision machines that perform the most mi- 
utely adjusted operations. Whether your 
need is for maximum torque transmission or 
for minimum com shock, there is a 
ROCKFORD CLUTCH thot is exactly suited 
to your specific requirements. A request from 
your engineering department will bring in- 
formation about the ROCKFORD CLUTCH 
that will serve best in your product. 


IT’S EASY TO APPLY HEYCO 
1. Slip HEYCO on wire. 
2. Snap HEYCO into hole. 


| NORMALLY OPEN 
| NORMALLY CLOSED 
| DIRECTIONAL FLOW 


| The new 3-way Skinner 

» Diaphragm Type Valves 

| have full 3” orifice and 

a 34” or 4” NLP.T. ports. 

All metal internal parts are brass or 
stainless steel. Soft synthetic inserts pre- 
vent leakage— pilot is spring loaded for 
5 Improves product appearance at low cost = T postive Gonn 2 tough 
b = coated nylon fabric for long life—valve 
TEST SAMPLES WILL BE SENT ON RECEIPT OF WIRE SPECIFICATIONS Write today for weighs 334 lbs.—maximum power con- 


new free Bulletin sumption, 10 watts. Designed forcontinu- 
HEYMAN MANUFACTURING COMPANY No. 493 giving ous or intermittent duty with petroleum 


KENILWORTH 3, NEW JERSEY complete data on e . . 
modelsand prices. Oils, kerosene, gasoline, water, air and 


inert gases from 20 to 150 p.s.i. Small 
in size—large in capacity. 


Skinnet ELECTRIC VALVE DIV. 


THE SKINNER CHUCK COMPANY 
132 Belden Ave., Norwalk, Conn. 


Absorbs cord pull, push and torque 
Insulates wire from chassis 


1. 
2. 
3. Prevents wire from fraying 
4. 


Eliminates tying wire knots 


CAMIS 
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HE TAKES COMPLETE CONTROL 277^ Ig ç got 


Doesn't it always simplify matters when you can 'dump'' a problem into some- 


one's lap and forget it? That's why ''Cubee'" has a big lap. He takes complete 









control. All the facilities needed to supply you with molded plastics parts are under 














one roof . . . ourrootf. We design the molds— we make the molds— we 





mold the plastics product. Nothing is ‘‘farmed-out’’. The complete responsibility 


is ours. And why shouldn't it be? That's our 
Q-B Says: 


“If you're sweatin and stewin" 


business—Plastics! The next time you need 


molded plastics products, call 'Cubee'* We'll "Cause you need plastics parts | N, 


consult with your engineers and designers and Just call in Quinn-Berry Keal 


Then our worryin' starts!" 


" come up with the answers to your problems. 





Write, wire or phone for further information. 


QUINN-BERRY CORP. 
26610 West !2th Street 
ERIE, PENNSYLVANIA 


Branch Offices 









MR. HARRY R. BRETHEN MR. W. A HURTIENNE MR. RAY T. PEARSON 
11341 Woodward Avenue 4153 Broadway 7906 Provident Street 
Detroit, Michigan Chicago 40, Illinois Philadelphia 19, Pennsylvania 
Townsend 8-2577 Longbeach 0028 Livingston 9-2103 
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... the Material 
of 1000 Uses 


A solid sheet of metal is slit and expanded to 
produce ExPAND-X. This new material is lighter 
per square foot than the original sheet —-yet it 
actually has higher unit tensile strength, offers 
greater resistance to bending; also permits 


ee 


i maximum passage of light and air. n Strong 
Strong, highly adaptable ExPAND-X opens 
! the door to development of untold new and im- 


I proved products and equipment. Well- 

"2 known for industrial safety enclosures, it adds 
sturdy distinction to consumer products. 

Furnished in carbon steel, stainless steel and 

aluminum (other metals on special order) in 

various gauges and sizes. Write today for cata- 

log. Address Industrial Sales, Chicago 6, Illinois. 





Nest of Tables of Attractive Design 


Neat, Protective Equipment Enclosure 


United States Gypsum 


For Building + For Industry 





: ypsum > lime * Steel * Insulati e R fing * Paint 
I 
f 
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HE transmission of photographs by 

wire and radio is accomplished by a 
series of meticulously accurate and miraculously 
synchronized vibrations. Fidelity of reproduction 
demands that there shall be no competition with 
outside vibrations. 

Acme Telephoto has solved the problem through 
the use of a LORD Vibration Control System. Its 
stationary Trans-ceiver models are mounted on Lord 
Tube Form Mountings. Light stationary and porta- 
ble units are mounted on Plate Form Mountings. 
Machines used on board warships of the U. S. 
Navy are supported by Lord Plate Form Mount. 
ings on bars which are again supported on Lord 
Plate Form Mountings 

Whether your product needs protection and iso- 
lation from outside vibratory forces or control of 
vibration created by its own movements Lord 
engineers can help you. 


See our bulletin in Sweet's 1949 File for 
Product Designers or write for Bulletin 
900 today. It describes the complete 
line of Lord products and services 


LORD MANUFACTURING CO., ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp., Ltd 


Vibration Control Systems 


Your customers want a motor that's smart 
looking ... made by a manufacturer with a 
reputation for high-quality electrical products. 
Power your product with a K-C Motor and 
you give them what they want. You also assure 
them long and carefree service. K-C Motors 
can "takeit." Even under tough conditions of 
continuous use, they run cool, smooth, quiet 
K-C Motors with the following features are 
suitable for a wide variety of applications 


€ Single-phase (capacitor-start and split- 
phase) and polyphase types 
Ratings of 4, 1%, !5, 34, 1 and 1! , H.P. 
Ball or sleeve bearings 
Dual voltage on all capacitor-start and 
polyphase units—1725 or 3450 R.P.M 


Rigid or resilient mounts that meet 
NEMA specifications 


NOW PRICES 
ARE DOWN 
ON THIS 
SPECIAL 
SERVICE 
MOTOR! 


Py) hai 
with sleeve 


LT 
or Va uibs d). W 


or " 
it- se (il i 
at m. and price PITT LLL 
ificat! 


THE HOOVER COMPANY 


Kingston-Conley Division 
86 Brook Avenue, North Plainfield, New Jersey 
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LIQUIDO OXYGEN +- AWE GAEBON - BOUM — 


ANNS 


In some coal mines, a mixture of liquid oxygen and 
finely divided carbon is used for blasting. This 4,000- 
gallon liquid oxygen storage tank was fabricated by 
L'Air Liquide Society, Montreal, Canada. Made of 
Everdurt for strength and corrosion resistance, 150 
feet of seams were arc-welded by the inert-atmosphere 


process using water-cooled torches. 


EVERDUR*" goes 


144g MILES-144 YEARS 


In 1935, 1414 miles of Everdur Con- 
duit went into the Delaware River 
Bridge for the electrification and 
signal operation of a new high-speed 
rail transit line linking Philadelphia 
with Camden, N. J. So successfully 
has Everdur withstood vibration 
and the industrially corrosive atmos- 
phere that now, with a further 
expansion program under way, 
Everdur again is used for conduit. 















TUMBLING FOR 10 YEARS 





This isn’t an act, it’s a record— up to now—for this 
battery of three tumbling barrels made of Everdur. Used 
for wet tumbling, polishing and lustering of light metal 
products in corrosive solutions, they outlast wooden 


barrels by 20 to 1. 





ONE IN A MILLION 


This isn’t an ordinary bolt—it 
can’t afford to be. It’s one of 
uncounted millions of items col- 
lectively called “‘pole line hard- 
ware.”” Made of Everdur, they 
resist—for years on end—gales 
and storms and ever-changing 
temperatures; corrosive gases and 
vapors; humid atmospheres and 
saline fogs, and hold in check the 
anxious, surging, high-line power 
that forever is seeking a quick, 


everywhere... 


RES. U aT OFF. 
t 






























destructive path to ground 


49191 


SOMETHING NEW HAS BEEN ADDEO 


This is just to let you know that 
Everdur structural shapes are now 
available from stock in angles, chan- 
nels, Tee shapes and “I” beam 
sections. Address The American 
Brass Company, 70 Sayre Street, 
Ruffalo 5, New York. 


PE. HOW ABOUT SENOING (N 
* ©" youR STORY ON EVEROUR? 


Where corrosion resistance counts 


ANACONDA 


COPPER-SILICON ALLOYS* 


WANT TO KNOW MORE? 


Our Technical Department has a wealth of information on 
the properties and applications of Everdur. Write to The 
American Brass Company, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New Toronto, Ont. e" 


——— e ag 


sery 


DE LAVAL 
VERTICAL DRIVE 
REDUCERS 


A complete line of De Laval 
vertical speed reducers, in 
both single and double 
reductions, is available for 
driving agitators, mixers, 


and many other types of ver- 


PRECISION 


BALLS 


CHROME ALLOY + STAINLESS STEEL * 
BRONZE « MONEL « K-MONEL « ALUMINUM 
PLASTICS « COPPER « GLASS « DRILLED BALLS 


Precision balls for every industrial 


. . requirement. Made in many different ma 
tical shaft equipment. 

terials. Send your specifications for 
recommendations from our Engineering 


H vertical drives are your 


Department 


problem, consult De Laval. 
THE HARTFORD STEEL BALL CO. 


HARTFORD, CONN 
NEWARK P [2211 STi FFICE NEW YORK 
PHONE PENNSYLVANIA 6 2078 


SEThis single reduction 
De Laval Worm Gear Re- 


ducer is available with many 





standard gear ratios and is 
but one of the 93 sizes and 
types of standard De Laval 
Worm Gear Speed Reducers. 


Send for Catalog 50-16-C 


4 TYPES—2 lengths of spindle extension; 2 
types of air control valves, one for continual 
operation and one for intermittent work. Steel 
body for safety. No lubrication required. 
Abundance of power. Lightweight 12 ounces. 
Whole length 5%”, length of body 3". Accom- 
modates mounted grinding wheels, rotary files, 
etc. on 3" dia. shanks. Speed such as to operate 
Tungsten Carbide burrs, rotary files, etc. to their 
full efficiency. ALSO OTHER MODELS. 


WG-16 


Worm Gear Division 


DE LAVAL 


De Laval Steam Turbine Co., Trenton 2, N. J. 


Write For Literature 


TURBINES -+ HELICAL GEARS + WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS : M ^1 130-134 E. Larned St 


CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS DETROIT 26, MICHIGAN 
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Boiling would be rugged treatment for any steer. But, for Sirvis steerhide it's a must. The boil test, 
which is more severe than either dry heat or hot oil tests, determines heat resistance, measured by 
shrinkage. Because of Sirvis tanning processes, shrinkage under the boil test is usually less than 1%. 
Sirvis' reaction to the test is demonstrated by two pieces of buff grain steerhide, identical in quality 
and dimensions. After boiling in the same container for thirty minutes, one piece, an ordinary vege- 
table tanned leather, was hard, curled and shrunken, as shown in the photograph. The Sirvis chrome 
retanned piece shrank only 0.7% . . . retained its natural flexibility, strength and texture...and its 
resistance to heat was thereby accurately determined. 

This is just one of the many laboratory controlled tests to which Sirvis leathers are subjected ... 
so that you may be assured of top quality in packings, boots, gaskets, diaphragms and other mechani- 
cal leather products. Because of extreme care in designing, excellence of materials, and constant 


checks in production, Sirvis mechanical leathers are outstanding in dependability. Guns) 
i OTHER CR , 
€ For detailed information about Sirvis products, write for the free "A Rawhide — T" j 
Penrecr \ 


f | Oi! Seals \ 

MECHANICAL LEATHER PRODUCTS SZIV, (dii mni | 
bber 

a a 


CHICAGO RAWHIDE MANUFACTURING Mere 


New York + Philadelphia * Detroit * San Francisco * Cleveland + Boston 


” i i 
1299 Elston Avo., Chicago 22 nnan Pittsburgh * Los Angeles + Cincinnati + Minneapolis + Syracuse + Peoria 
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HIS Handbook brings you the most 

modern, authoritative data on the 

design, fabrication, maintenance and 
economical use of tools and machinery used 
in industry. Of importance to anyone con- 
nected with mechanical processing of finished 
products, it covers product design and cost esti- 
mating, the economical selection of machines, 
processes and tools, the analysis and improve- 
ment of set-ups and operations. Consult it for 
rules, formulas, procedures and useful data. Use 
it with complete confidence; data are based, wher- 
ever possible and practicable, on standards estab- 
lished by the government, the professional associa- 
tions, and leading industrial companies throughout 
t ountry 


TOOL ENGINEERS 
HANDBOOK 


i Society of Tcol Engineers 
American Society o on e Partial Listing of the Hand- 


book's 115 Big Sections 
which Cover Tool Engineer- 
ing from A to Z: 


Frank W. Wilson, Editor-in-Chief 


Written by 144 authorities in the field, 
this massive reference has been checked 
and double-checked to insure accuracy from 
cover to cover. Here are the complete 
authoritative answers to problems you meet 
from day to day—brought to you in com- 
pact, easy-to-find form. 


Job Planning and Control 
Small Tools Planning and 
Control 

General Structure and 
Properties of Metals 
Properties and Workabil- 
ity of Plastics 

Plastics Forming 
Inspection Equipment and 
Methods 

Investment Casting 
Milling 

Shrinkage Fits 
Broaching 

Engine Lathes 

Power Bandsawing 

Gear Shaping 

Jigs and Fixtures 

Threod Chasing 
Pressworking of Metal 
Allowances and Tolerances 
for Cylindrical Fits 

Static and Dynamic Bal- 
ancing 

Shot Peening 

Punches and Dies 

Drilling, Reaming and 
Counterboring 

Mechanics, Physics and 
Mathematics 


More than 2000 pages! Over 1500 illus- 
trations! Hundreds of tables, charts, 
keyed diagrams, symbols, definitions, 
equations, etc. 


A small selection of highlights selected 
at random to illustrate the scope of this 
Handbook : 


—Describes types of machines, cutting tools, 
toolboiders, fixtures and operations in pre- 
cision production boring. 

—Includes all new techniques and processes of 
recognized acceptance including Powder 
Metallurgy, Investment Casting, Plastic 
Joining of Materials, eto 

—Conventional tables of feeds, speeds and 
cuts modernized to bring them into line with 
latest cutting-tool materials and cutting 

‘actices. 

— ts, process-wise, such topics as Plaster 
Mold Casting, Superfinishing, Rotary Swag- 
ing, Sheet and strip cold roll forming, Die 
Hobbing, etc 

—Covers every phase of metal cutting amd 
machinability 

—Diseusses welding. gluing and mechanical 
joining of materials 


Mail Coupon for 10-Day FREE Examination 


McGraw-Hill Book Co., 330 W. 42nd St., Y. 18, N. 

Send me the A. S. T. E.'s TOOL ENGINEERS HANDBOOK for 10 days exami 
nation on approval. If the book proves satisfactory, I will remit $3.00 in 10 
days, and $3.00 monthly until $15.00 is paid. Otherwise, I will return the book 
postpaid after 10 days. (We pay for delivery if you remit first payment with 
this coupon. Same return privilege.) 


Position PE-10-49 
This offer applies to U. S. only. 
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WRITING *FOR 


YOUR GITS GUIDE TO PROPER 
LUBRICATION AND SHAFT SEALING 


to help keep your machines running—re- 
duce down-time—cut maintenance costs. 


GITS ENGINEERS—WITH 40 YEARS’ EXPERIENCE 
—ARE AT YOUR SERVICE. SUBMIT YOUR 
PROBLEMS TO US. NO OBLIGATION. 


Gits Bros. Mrs: Co. 


1838 S. Kilbourn Avenve Chicogo 23, Illinois 


UNIVERSAL JOINTS 


SAVE WEIGHT - SPACE - COST 


Short stubby jaws allow the Atlas to be used in 
applications where space is limited or where 
light weight is essential. Bearing loads held to 
absolute minimum by large bearings OF EQUAL 
SIZE located at maximum distance from center of 
joint. For full details write Dept. B 


Makers of Atlas and 
Vulcan Universal Joints 


& 
C aL 


THE GRAY & PRIOR MACHINE CO., HARTFORD 5, CONN 
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| Y ) asi Course, that s not always so easy. 
' ; E: ". So) n ths ET y 


Te i er, hi of fabricating operations 
EASY - FLO brazing “a an ET a ss M i : 
this motorcycle handle- À my could be quick effected by using methods 
bar instead of welding me m RA 
"23 it saved 8€ per assem- 


A big — =- One such method that offers quick results is EASY-FLO 
— in "I and SIL-FOS low-temperature silver alloy brazing. It has 
sa s oO asse! ies. 

boosted productiom and cut costs on thousands of products. 


Illustrated are a few typical tried and proved ways to 


"Tt EASV-FLO ^» SIL-FOS 


f 
- 

Big savings are possible Finishing is another operation on which 
on many parts now ma- EASY-FLO and SIL-FOS brazing can 
chined from the solid by E save plenty. The maker of the EASY. 
changing to a built-up as- FLO brazed bike frame (above) says— 
sembly brazed with EASY "This method produces joints of great 
FLO. The triple-sprocket 


strength which are absolutely clean— 
free from excess brazing metal—mak- 
ing possible a better looking enamel 
finish." 


above and hose nozzle ad- Plenty can be saved on e p 
i ig now cast, by changing to EASY- 
amo y Enn — FLO or SIL-FOS brazed construc- 
| tion. The gas burner — — 
Attaching spuds to many an iron casting, is now made o 
types of equipment can be tubular Steel members EASY-FLO 
done faster and cheaper brazed at about 50% lower cost. 
with EASY-FLO and SIL- 
FOS brazing. Using 
EASY-FLO and induction 
heating, instead of soft 
soldering by hand, re- 
duced cost on the autemobile oil pan spud 
(left) from $11.00 to $4.50 per hundred. 


DO THIS-NOW 


Write today for Bulletins 12-A and 15. They'll give you 
full EASY-FLO and SIL-FOS details. To get down to 


brass tacks in a hurry, ask to have a representative 
call No obligation. 


Propuct FNGINEERING — Ocroper, 1949 





maybe this Folder 
will give you the answer 


è If the problem 
has to do with transmitting 
reciprocal action from one place to 
another, Tru-Lay Push-Pull very likely is the 
best answer. Read these highlight facts about 
Tru-Lay Push-Pull. 
Ins 
. is as positive in action as a steel rod, 
yet flexible as wire rope 
. will operate over long or short lengths, 
with few or numerous bends 
. will operate while flexing 
. is made in capacities up to 1000 pounds input 
. is precision-made, assuring minimum 


backlash and long life 


If you do not have a copy of this 
descriptive folder, write to our Detroit office 


6-235 General Motors Bldg., Detroit 2 
V119 Sonta Fe Avenue, Los Angeles 2! + Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


In Business for Your Safety 


DO YOU KNOW? 


—that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 


. . .add attraction—safety—service ? 


— what lamp to use 
— how fo use it 

— what it will do 

— what it will cost 


THIS MAY BE THE ONE f 
Designed for low cost NE-51 Neon i i 
€ Built-in Resistor @ Patented 
@ U/L Listed € Rugged 


Catalogue Number 521308 — 997 
for 110 or 220 volts. 


SAMPLES 
for design purpose 
NO CHARGE 


NEW! Write for the 
» HANDBOOK OF PILOT LIGHTS.” 


Write us on your design problems. 5 


Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 


PRECISION. CUT. 


A 


pm >r Ay "on paar Ren 
c us whatever 

you may have for 
THE EARLE GEAR & MACHINE CO., 
4707 Stenton Ave., Philadelphia 
44, Pa. Sales Offices: 149 Broad- 


way, New York 6; 7735 Market St., 
Youngstown, Ohio. 


Stet me tan 
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TO CUT PRODUCTION COSTS 
"START WITH THE FINISH" 


WALLINGFORD 18-8 
E eight (lnncaltd 
STAINLESS STRIP 


| NEW WIDTHS - UP |3 TO 15 IN. NEW GAGES - FROM .005 





Management, designers and production men searching for cost re- 
| duction methods and materials will welcome the new Wallingford 18-8 Bright Annealed Stain- 
less Strip. The brilliant and mirror-like finish reflects unparalleled opportunities for reducing 
your production costs by eliminating expensive rough and finish grinding. Available in all 
tempers and tailored to your job, this Wallingford exclusive also cuts fabricating costs. Cor- 
rosion resistant qualities add life — add sales appeal to your products. 


Write The Wallingford Steel Co., Wallingford, Connecticut today for your free sample and 
data sheet. Factory trained sales-engineers are available to analyze your requirements and 
show you how Wallingford Bright Annealed Stainless, in all analyses, can brighten your 
profit picture 


EXER THE WALLINGFORD STEEL CO. 
f 


WALLINGFORD, CONNECTICUT, U. S. A. 
Kel Meor 3:10), ed CARBON @ ALLOY * STAINLESS * STRIP and TUBING 
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There's a True Thrift Lesson in — 


APPROX 
1/3 SIZE 


WHERE SPACE IS A FACTOR 
and Accessibility a Must— 
USE R-B-M INDUSTRIAL CONTACTORS 


R-B-M Industrial Contactors, with interchangeable nor- 

mally open and normally closed contacts, can be mounted 

in minimum space without sacrificing accessibility. You 

5 R g > initi 2 3-N , 

Office Manager: Guess I’ve thrown ay will also find that the initial low cost of R-B-M, plus long 


h j and dependable performance, will save you money. 
a canceled c kl badly to prove Available in 10 and 15 ampere sizes, 600 volt A.C., 2 to 
payment of a bill! 


8 pole non-reversing —2 to 4 pole reversing. Open and 
Draftsman: We hove similar trouble. In- enclosed types. Write for Bulletin and Price List on your 
stead of using permanent Arkwright company letterhead. 
Tracing Cloth for every drawing, we 
use temporary tracing poper. Then — Dept. E-10 R-B-M DIVISION OF ESSEX WIRE CORP. 
when we happen to need it again, it nS SER | 
has been discarded or has become 
brittle, opaque and useless in the file! 


MAGNET ELECTR 
MMUNICATION AND ELECTR 


If a drawing is worth keeping — it is worth making 
on dependable Arkwright Tracing Cloth. The trifling 


extra cost insures years of permanence — no chance of 
becoming dogeared and torn by use nor opaque and 
illegible by age, as perishable tracing paper is apt to 
do. Arkwright is woven, bonded and processed for 
enduring transparency. It is real economy — good 
business — to use Arkwright, always! 


Send for generous working samples of Arkwright and 
judge its superiority over any substitute. Arkwright 
, E pe ius fa ios s 8 ANY SHAPE * ANY MATERIAL - COMPLETE FACILITIES 
is sold by leading drawing material dealers every- 
where. Arkwright Finishing Co., Providence, R. I. Write for free Forging Dota Folder Mii 
J. H. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7, N.Y 
The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
. Erasures re-ink without feathering 
. Prints are always sharp and clean 
. Tracings never discolor or go brittle 
. No surface oils, soaps or waxes to dry out 
- No pinholes or thick threads 


. Mechanical processing creates permanen 


transparency 


ARKWRIGHT 


TRACING CLOTHS 
AMERICA’S STANDARD FOR OVER 25 YEARS | DAYTON ROGERS MFG. CO. 


» Minneapolis 7, Minnesota 
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IN THE STEEL ERECTION BUSINESS 
€ Because Twin Disc Hydraulic m id 
permit exact *'spotting" of heavy steel beams without 
jerkiness, contractors engaged in steel erection 
specify them as a “‘must”’ on their lift cranes. 
In this type of work, where both the travel and hoisting 
mechanisms are used more frequently than in other types 
of construction work, every load has to be started from 
a standstill and landed at a standstill. The Torque 
Converter allows such starts and stops to be made with 
great smoothness and easy exactitude—eliminating 





the need for friction control. Twin Dise Hydraulic Torque 


. . Co (Lysholm-Smith type) 
For complete information on these smoother-than-steam OPUS E EET EE 


hydraulic power transmission units, write for Twin Disc 
Hydraulic Torque Converter Bulletin 135-C. = — e 
1 1 1 T Conv b 
Twin Disc CLUTCH Company, Racine, Wisconsin | esu EE 
(Hydraulic Division, Rockford, Illinois). | V enprese highway bridge in 
f| 


» southern California. Beam weighs 
, approximately 44,000 Ibs. 


Model 3900 Manitowoc Speedcrane, 
powered with a Hercules HXE engine 








Heavy Duty 
Clutch 





Power Take-off 


Machine Toot Tractor Clutch Marine Gear 


Clutch 
a 


NS 
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WORLDS BIGGEST 
PIPE BENDING 
MACHINE 


L2, 7 314 2 M2 4 P 
Mh ean 


Prior to the advent of the machine pictured above it was 
just not possible to bend a pipe over 30 inches in diam- 
eter without its buckling and distortion beyond the point 
of usefulness. 

Yet the big “cat” crackers that have come up during 
and since the war made imperative the use of pipe three, 
..and of course bends 
in such pipe. Bends bigger than the 30-inch diameter 
had to be fabricated of angular welded sections. 


four and five feet in diameter 


^ So slow and costly was this process, so troublesome 
the results in the field that The M. W. Kellogg Company 
engineers set themselves the task of solving the problem 
of bending big diameter pipe; and they called in Oilgear 
to help. The result of long endeavor was the world's 
biggest pipe bending machine turning out the world's 
biggest “bends”. This machine is so successful that it 
has produced perfectly contoured bends for the largest 
catalyst carrier lines ever fabricated.. Since its first day, 
it has saved time, money, labor...in the set-up, in the 
bending operations, in the greatly improved perform- 
ance of such pipe in the field. 

Here is just one of hundreds of machine and process 


problems "impossible" of solution to begin with, but 


Oilgear DP-1225 Pump and two 7} x 156” stroke Cylinders 


used on "world's largest'' pipe bending machine 
designed and built by The M. W. Kellogg Co. 
engineers. Pump stroke, hence speed of bend- 
ing operation, regulated to an infinite degree. 


solved either directly or indirectly through the applica- 
tion of Oilgear engineering and Oilgear equipment. 
Why don’t you find out what Oilgear can do for you? 
Many different functions are available. Savings in time 
and money and labor plus improvements in quality are 
the result. The Oilgear Company, 1571 West Pierce 
Street, Milwaukee 4, Wisconsin. 
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OHMITE RESISTORS 
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; Write on 
Company 
Letterhead 
for Catalog 
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Here’s what to look for 


to cut your assembly costs 


Ask vourself, first, can you use a Self-tapping 
Screw? Many thousands of manufacturers are 
saving as much as 50°, in assembly work-hours 
today with. this simpler, speedier fastening 
method. Tapping, riveting, nut-running, inserts 
in plasties—work-slowing operations which add 
needlessly to production costs are completely 
eliminated. 

Then, consider the maker. For the real econ- 
omy of Self-tapping Serews is in their appli- 
cation. Parker-Kalon, originators of this tvpe of 
fastener, and specialists in its manufacture, alone 
can offer the wealth of information 35 years of 
experience represents. 


in a FASTENER 


What's more, with a complete line of Self- 
tapping Serews for every metal and plastic as- 
sembly. the advice of a Parker-Kalon Assembly 
Engineer is unbiased. Parker-Kalon, in brief, 
fits the screw to the job. That's why, 7 out of LO 
times, manufacturers can look for substantial 
savings in assembly costs with P-K Screws. 


CALL IN A P-K ASSEMBLY ENGINEER. 
Very likely he can help simplify your assemblies, 
save time and cut production costs with the 
simpler, operation-saving Parker-Kalon fastening 
method. If you prefer, mail assembly details for 
recommendations. | Parker-Kalon Corp. 200 


Varick St., New York 11, N.Y. 


R 


REMEMBER...IF IT'S P-K...IT'S O.K.! 


PARKER-KALON SELF-TAPPING SCREWS 


AND PLASTIC ASSEMBLY 
+ á x 


FOR EVERY METAL 


x 
LN 
ttum 


IT t z HEX 
E v 5 "2 HEAD = Z 
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OTHER P-K PRODUCTS: Cold Forged Socket Screws, Wing Nuts. Thumb Screws + Hardened Screwnails and Masonry Nails + Shur Grip File and Solder tron Handles - Metal Punches - Damper Regulators and Accessories 





P-K Also Makes 
Cold-forged 


Quick answers 


. « « fo your most troublesome questions 


on mechanical engineering 
and applications MECHANICAL 


“9 


' AR A m 1 9) RN 
t \GINEL NO 
neers, machinists, designers, draftsmen, plant and shop em- y 


| ota 
" à i > . i f 
ployees in every branch of mechanical engineering. Arranged in | AN Det YOK. 


handy reference form are answers to thousands of questions of 
every type—covering theory, standards and practice—compiled by 


MARKS | (RENE 
MECHANICAL ENGINEERS 


FOURTH EDITION 


Expert treatment of every subject covered 
Hundreds of pages of valuable material 


A practical tool for today’s engineers 


ERE are over 2,250 pages of data instantly needed by engi- 


Edited by LIONEL S. MARKS 
Gordon McKay, Professor of Mechanical Engineering Check these 16 big sections 
Emeritus, Harvard University + Mathematical Tables and 
; Weights and Measures 
Y OU can use a book like this with . Mathematics 
profit: to check up on your methods 3$. Mechanies of Solids and 


Liquids 
to get quick answers to current prob- il 


90 contributions, 2276 
pages 4!5x7. over 1700 
illustrations, 800 tables. i é . P 
Benbdsdexed, 810.00 lems—to save time and effort, to sim- 5. Strength of Materials 
plify your work—to keep your work in . Materials of Engineering 
- Fuels and Furnaces 
Machine Elements 


. Power Generation 


line with highest professional standards. 

It presents both fundamental theory and the data of experiment 
and research throughout a wide range of subjects. Whether it is a . Hoisting and Conveying 
question of a mathematical table or the compressive strength of an . Transportation 
alloy—a switchboard wiring diagram or the thermal conductivities 2. Building Constructions and 

e Equipment 
of liquids and gases—or any of others, common and uncommon— 
Marks quickly gives the facts you require. Every branch of mechani- . Peupo and! Congresso 
cal engineering is cov ered, from aeronauties to mechanical refrigera- 5. Electrical Engineering 


Machine-shop Practice 


tion, from power generation to welding—with a profusion of concise - Engineering Measurements, 


ae i a . Mechanical Ref ‘ration, Ete. 
descriptions, fundamentals, formulas, methods, tables, diagrams, ete. semences Terrigeretien, Zi 


Just a few of the topics on which Marks gives you dependable information SEE IT 10 DAYS FREE! 


e flow of compressible and non-compres è internal combusion engines 
i » fluid onelle 
sible ^ 9 aeronautiecs and asireraft. propellers | McGraw-Hill Book Co., Inc., 330 W. nd St.. 
theory of models $ dadas at metálb | New York 18 


are i MECHANICAL ENGINEERS! HAND 


metal-working operations | Book : 


mixtures of gases and vapors metal-cutting machines ; 


heat transmission wood-working machines 
design of furnaces industrial management 
plastic deformation, stress concen railway engineering 
trations, creep, relaxation, ete measuring instruments 


Diesel engine fuels Vibration problems 


flow of fluids through orifices and noz strength of wood 


zles 
machine elements 


wind pressure on structures marine engineering 


ball and roller bearings NWE. Poner Test Codes ete 


296 Propuct ExnGINEERINCG — OcronEn, 1949 





Propuci 


ENGINEERING 


Ocroser, 1949 


— 


You Can Save Time, Trouble and Money... 


When You Need 
VRA 
ROMAE PARTS 


USE FEDERAL-MOGUL 
ENGINEERING SERVICE 


You get the benefit of unusual engineering and pro- 
duction facilities for precision bronze parts when you 
call on Federal-Mogul. We are specialists in this field. 


Experienced, specialized personnel . . . extensive, 
modern foundry and metal-working equipment . . . 
wide varietv of bearing bronzes in standard or special 
alloys. And, Quality Control throughout production 
assures QUALITY PERFORMANCE in your appli- 


cation. 


Consult our engineers On your precision bronze parts 
requirements—absolutely no cost or obligation to you. 


FEDERAL-MOGUL CORPORATION 
110433 SHOEMAKER, DETROIT 13, MICHIGAN 


FEDERAL 




















There must be 
Good Reasons 
for Gray Iron’s 


SHIPMENTS» MILLIONS OF NET TONS 





o 






The chart above tells its own storv . . . the steady increase 
in the use of Gray Iron as against all other cast products 


during the past six years . . . until today it represents 787; 











of all castings produced. 

The reasons lie in the unmatched characteristics of Gray 
Iron listed at the right— plus its ultimate economy. Are vou 
taking full advantage of these characteristics in your products? 

Write Department "E" for free booklet, “GRAY IRON— 
Its Mechanical and Engineering Characteristics, and Details 
for Designing Cast Components". 


For Gray Iron Economy-In-Production, Visit Our Booth No. 
2859 National Metal Exposition, Cleveland, Oct. 17 - 21 
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INCREASING POPULARITY 


... and here they are! 


Gray Irons unmatched combination of characteristics 


includes: 


Castobility 
Rigidity 


Make 


Low Notch Sensitivity 
Wear Resistance 


Heat Resistance 


Corrosion Resistance 
Machinability 
Vibration Absorption 


Durability 


Wide Strength Ronge 


It Better with Gray lron 


Second Largest Industry in the 
Metal-Working Field 


GRAY IRON FOUNDERS' SOCIETY, INC. 


WATIONAL CITY-E. Gth BLDG, CLEVELAND /4, OHIO 


GRAY IRON castines  [.——————- 
[ | L| 
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A New Line of Sundstrand 
Panel Mounted Hydraulic 
Valves - -- 


For efficient operation and simplified installation, use 
these new Sundstrand valves for hydraulic (oil) circuits. 
They have been redesigned to meet the exacting re- 
quirements of the Joint Industries Committee standards 
but are based on many years of experience in the design 
and manufacture of hydraulic valves and equipment. 
Sundstrand valves are available in a range of piping 
sizes up to 4" for panel or gasket mounting. 

The line of Sundstrand valves now includes the following: 
Relief Valves ( High and Low Pressure Series and 
Non-Adjustable) 

Solenoid Operated Pilot Valves 

4-Way Valves (Manual, Mechanical, Solenoid Pilot 
Operated and Hydraulic Pilot Operated) 

Sequence Valves 

Counterbalance Valves 

Cycle Valves 

Blocking Valves 

Loading and Unloading Valves 

Check Valves 

Solenoid Operated Valves 


niai FREE DATA 


Complete engineering data 
sheets on the above valves 


© are available. You'll simplify 
ee circuit design and improve 
v E product performance with 
_ a these efficient valves. Write 


for bulletin P-46. 





FUEL 
E- 
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3-position, spring centered, 
solenoid operated 4-way 
valve. 





3-position, spring centered, 


direct solenoid operated 
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2 position, solenoid. oper 
ated, panel mounted 4-way 
valve 






Panel mounted 


relief valve. 


) SUNDSTRAND nroravuc DIVISION 


2560 ELEVENTH STREET 


> ROCKFORD, ILLINOIS 


UNITS € HYDRAULIC PUMPS © TRANSMISSIONS e FLUID MOTORS e VALVES and CONTROLS 
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For LOWEST COST 


Where Performance Counts — 


Look to BERYLLIUM-COPPER 


Dollar-conscious designers money by 


ure saving y by 


nsidering the followinc 
factors which influence the over-all cost picture. 


e DESIGN Beryllium-copper's high strength makes possible smaller parts and 
lighter sections. This means important cost savings through smaller units, 
increased sensitivity and added flexibility of design. 


@FABRICATION — Through heat-treatment beryllium-copper offers economies 
in fabricating severely formed parts requiring good strength. Parts are readily 
machined or formed in the unhardened condition, then hardened to maximum 
properties by a simple, low-temperature heat-treatment followed by uncon- 
trolled cooling. For example, annealed BERYLCO 25S strip withstands the 
severest forming and reaches an ultimate tensile strength of 175,000 psi after 
heating for three hours at 600°F. Where less forming is required, cold-rolled 
tempers give correspondingly higher tensile values 
Also, absence of grain direction in moderately cold-worked strip permits ef- 
ficient use of stock. 


*INSPECTION AND ASSEMBLY Uniformity of parts over large production runs 
reduces rejects and inspection costs, permitting spot checking instead of 100?6 
inspection. Where necessary, fixture hardening insures dimensional control 


to a degree not otherwise obtainable and eliminates expensive hand adjust. 
ment during assembly. 


* MAINTENANCE — Positive action as measured by resistance to relaxation and 
drift offers savings through less frequent calibration and reduced labor charges. 
These features are of particular significance in contacts. diaphragms and in- 
strument springs. The stability of beryllium-copper prevents loss of tension in 
electrical contact springs, the cause of frequent adjustment in the field 


eREPLACEMENT High elastic and endurance strength, together with excellent 
resistance to corrosion and wear, means longer life with increased efficiency 
through fewer breakdowns, preventing disruption of vital services. In addi- 
tion, part failure may lead to replacement expense many times qreater than 
the expected saving through specifying a cheaper material. This is particularly 
true for cams, springs, bushings and similar inconspicuous parts on whose 
faithful service depends the continuous operation of complex machinery. In 
such applications, beryllium-copper frequently offers the lowest cost answer. 


4 


Write today for literature, or if you have a design problem 
send us full information with a drawing or sample of the part. 


Jae BERYLLIUM CORPORATION 


Dept. 5, Reading 2, Pa. 
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For low-cost performance of 


INDUSTRIAL RUBBER 
PRODUCTS 


... use these tested 


design techniques 


Here's a handy 
gives you 
of th 


reference that 
a thorough analysis 
e engineering sign, ap- 
plication, an@ maintenance principles you must 
take into account when working with rubber in 
ndustry Whether u're an engineer—de- 
gner—shop su dent ndustrial tech- 
matter what your link with the 
p field . youll find this concise 
itment of the physical and chemical proper- 
if rubber compounds a handy and practical 


JUST PUBLISHED! 


ENGINEERING 


WITH RUBBER 


Fdited by Walter E. Burton 


Maboration. with engineers and research men 
of the B. F. Goodrich Company 


461 pages, 445 illustrations, $6.50 


T reference book gives you the 
practical engineering, application, 
maintenance and design principles of 
of molded, extruded and lathe-cut rub 
ber, hose, gaskets, belting, and scores 
of other rubber parts used by industry 
It illustrates uses for American-made 
rubbers, crude and reclaimed rubbers 
and rubber-like materials ... presents a 
complete picture of the physical and 
chemical properties of rubber com- 
pounds, the typical dimensions and 
structural details of industrial rubber 
products. 

It shows you how to reduce vibrations 
with rubber mountings—how to deter- 
mine when extruded rubber parts can 
be used—how to use packing and sheet 
rubber, etc. Its tremendous store of 
useful information is ready to help you 
find the right answers, the first time. 
to your specialized design and construc 
tion problems. 


Stage-by-stage procedures show you how: 


è to select. and 
rubber adhesives 


use © to design and install 
conveyor belt sys- 
tems 

* latex parts can im- 
prove product design to work and use hard 


rubber 


to specify correct 
types of rubber hose 
for best service 


* to engineer and in- 
stall V-belt drives 


* to select rubber 
linings to withstand 
chemical action 


lathe-cut rubber can 
reduce costs 


SEEITIODAYS'FREE 


Sestsssssesssssesesasenanencesesessesaseseseseessosesn 
McGraw-Hill Book Co., 330 W.42 St 
Wurtor ENGINEERING WITH RUB 


amination on approval. fr 
t & few cent f telis 
> pay for de 
same return pr 


Ine NYC IR 


rPH 4 
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CARBON * GRAPHITE * MOLDED 


Simplify design problems —Cut Costs — 
Assure greater efficiency with 


STACKPOLE CARBON-GRAPHITE SPECIALTIES 


More and more throughout industry, the latest engineering developments are 
utilizing the oldest, most basic of all materials—carbon and graphite. Produced 
in many styles, shapes, sizes and mixes to match individual requirements, Stack- 
pole carbon-graphite specialties offer practical, economical solutions to a wide 
range of mechanical, electrical and chemical problems involving such factors as 
friction, elevated temperatures, corrosion, arcing, shaft sealing and others. Fol- 


lowing are but a few of the many standard and special items regularly produced 


CLUTCH RINGS CHEMICAL CARBONS FRICTION SEGMENTS 
CARBON PILES (Voltage regulator discs) CONTACTS 
GLASS MOLDS SEAL RINGS AND WASHERS (for gas or liquid) 
DASH POT PLUNGERS BEARING MATERIALS ELECTROLYTIC ANODES 
RESISTANCE WELDING & BRAZING TIPS ... and many more 


HERE'S REAL MOLD and DIE ECONOMY 
4 FOR MANY APPLICATIONS 


Carbon and graphite have interesting properties for foundry use as well as for 


molds and dies in such diverse fields as powdered metallurgy, glass manufac 

ture and rail bonding. In foundry work, for instance, their high heat capacity 

and conductivity make carbon and graphite highly efficient as chill materials 

for ferrous and non-ferrous metals. In powder metallurgy, they maintain 

s their strength under pressure at elevated temperatures much better 

i than other materials and hence are widely used as molds for hot 
pressing tungsten carbide base tool materials. In still other in 
stances, the simplicity of forming accurate carbon or graphite 
molds and dies lends itself to real economy. Write for suggestions 
based on your particular molding problem. 


NON-WELDING, ARC RESISTANT 


ELECTRICAL CONTACTS $ 

The non-welding, arc-resisting and non-filming characteristics FOR THIS 

of Stackpole carbon-graphite contacts make them eminently HANDY DATA BOOKLET 
suited for many applications including use as arcing tips, dis- i 

tributor buttons and contactor and relay contacts. Used in com- Besides describing dozens of spe- 
bination with silver or copper, they are highly effective in cir- cialties, this Stackpole Booklet 40 
cuit breakers, Diesel starting switches, relays and practically contains a wealth of practical data 
every type of contact application. Stackpole engineers welcome on the characteristics of carbon and 


the opportunity to recommend standard or special contact graphite and their engineering ap- 
grades for specific equipment plications, 


STACKPOLE CARBON COMPANY, ¢. Merys, Pe. 
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Strip wire, ond slip AMP PRE- 
INSULATED* terminal over end. 


Crimp with AMP hond, 
foot, or power tool. 


RESULT: A 
completely in- 
sulated connec- 

tion which has 
superior me- 
chanical and 
electrical proper- 
ties, supports the 
wire insulation, ond 
costs less to install! 


No tape, no insulation tubing. INSULATED CONNECTIONS com- 
pletely ond perfectly made in 3 easy steps! *AMP PRE-INSULATED 
terminals have ao special plastic sleeve bonded to the terminal 
borrel—it cannot slip or be removed. Available for every need— 
color coded in wire size range # 22-10. 


AIRCRAFT-MARINE PRODUCTS INC. 
1323 N. FOURTH STREET, HARRISBURG, PA. 


Sole Canadian Representative: F. Manley & Sons, Lid., Toronto, Ont., Conado 
*AMP trade mark Reg. U. S. Pat. Off. 
NS 


“PRECISION ENGINEERING APPLIED TO THE ENO OF A wiat” 


simple . .. reliable... 


easy to take apart 


Only three moving parts. No pilot gears. No 
sliding vanes. No reciprocating members. 
Nothing to get out of order. 

IMO pumps are designed for handling oils, 
hydraulic control fluids and other liquids over 
a wide viscosity range. 


Send for Catalog L-32A-C. 
1-155 


IMO PUMP DIVISION of the 


US TETTE IL TRU 


TRENTON 2, NEW JERSEY 


ENGINEERED 
FOR 
PRODUCTION 


Diefendorf makes 


gears to meet the 
exacting standard 
of the engineer 
who designs for 
production 

quality in material 
and workmanship. 
All materials. All 


styles, 


DIEFENDORF GEAR 
CORP. 


Syracuse, New York 
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INSU ROK 
RICHARDSON 


dependable 


names in 


plastics 


EXPERIENCE i, just one of 
the factors that make the names of INSUROK 
and Richardson more significant to manu- 
facturers whose products require laminated 
or molded plastics. Richardson customers 
benefit from this experience in many ways. 


(1) Richardson experience with a wide 
variety of plastic materials helps you select the 
one that accomplishes your purpose most 
effectively, efficiently and economically. 

2) Richardson experience in the design 
and production of Laminated INSUROK 
and Molded INSUROK products has re- 


sulted in savings to scores of manufacturers. 

(3) Richardson’s many proven grades of 
Laminated INSUROK are available in sheet, 
rod or tube stock or in fabricated, punched or 
post-formed component parts for an endless 
variety of applications. 

(4) INSUROK plastic products and 
Richardson services have played an important 
part in the development and refinement of 
many products. 

It might be to our mutual advantage to 
know how these materials and services can 
work for you. 


INSUROK is a registered The RICHARDSON COMPANY 


trade-mark of The Richardson GENERAL OFFICES: LOCKLAND. OHIO FOUNDED IN 1658 


— Sales Headquarters: MELROSE PARK, ILLINOIS 


CLEVELAND DETROIT INDIANAPOLIS MILWAUKEE NEW BRUNSWICK (N.J) NEW YORK PHILADELPHIA ROCHESTER . $T LOUuI$S 
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it's easier with Abbott, 
the all round ball 


A-B CHART 


THE ABBOTT BALL COMPANY 
HARTFORD 10, CONN. 


LOW-COST 
PROTECTION 
FOR TUBING AND 
TUBULAR PARTS 


SSWHITE Elastoplastie 


PLUGS and CAPS 


Slipped into or over the ends of plain tubing, these 
plugs and caps protect the ends and keep out dirt 
and moisture. 


n 


Made of flexible Vinylite plastic, they are resis- 
tant to most oils, offer high electrical insulation, and 
are easily applied and stay put. For details 


WRITE FOR BULLETIN P-4704. 


S.S.WHITE 


mesaman FRADE IGS cnn 


— DEPT. OP, 10 EAST 401^ $T, NEW YORK lá, N. Y, 


FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PROOUCTS—MOLDED RESISTORS 


We | sia 


BASIC PARTS 


FOR 


P; o Conditiening sad. p^ UL 


EQUIPMENT 


FAN HOUSINGS 
OIL BURNER TANK HEADS 
OIL BURNER TANK SUPPORT LUGS 
HOT AIR FURNACE HEADS 
HOT AIR HAT PIPES 
HOT AIR CRESCENT HEADS 
WATER HEATER TOPS 
WATER HEATER LEGS 
RANGE BOILER HEADS AND BOTTOMS 
TANK HEADS 


Write for Literature 


THE COMMERCIAL SHEARING 
AND STAMPING COMPANY. 


YOUNGSTOWN : 1- OHIO à U. S.A 
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A RACINE 






-- WILL INCREASE 


OIL PRESSURES AS MUCH AS 7 tol 


The Racine Hydraulic Pressure Booster is a simple, compact, 
self-contained pumping unit. It is adaptable to existing or new 
circuits, using either constant or variable volume pumps. Its 
use provides high and low pressure for your hydraulic circuit. 
Horsepower requirements remain constant because as pressure 
increases, volume decreases. 


RACINE HYDRAULIC BOOSTERS reduce initial investment 
because they eliminate the need of high pressure pumping and 
extra capacity power units. Compact leak-proof construction. No 
gears to wear out, no external working parts, no special mount- 
ing or foundation required. Standard units are available in 
various ratios to produce pressures as high as 5000 lbs. p.s.i. 
W'rite for complete descriptive circular. Address RACINE 
TOOL & MACHINE CO., 1772 State St., Racine, Wisconsin. 


RACINE 


Standard for Quality and Precision 
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RACINE 


Od Hydraulic 
PUMPS AND 
VALVES 


Investigate RACINE'S Variable 
Volume Hydraulic Pump line. 
Ideal for use in automatic pre- 
cision type machine control 
where low and high pressures 
are required for either slow or 
fast operations. 50 to 1000 Ibs 
oil pressure p.s.i. at O to 30 
g.p.m. 

Racine’s Oil Hydraulic Valve 
line is available in a wide range 
of styles with either manual, 
electrical or mechanical con- 
trols. Sizes ¥” to 114” LPS. 
Ask for complete RACINE HY- 
DRAULIC PUMP CATALOG 
No. P-10-C. 


3U» 





World-famous 


Accurate Machine Control starts Variable-Speed 


. e o TRANSMISSIONS 
with an accurate transmission pper uon 


AUTOMATIC CONTROLS 
ELECTRIC CONTROLS 
REMOTE CONTROLS 


| ook tt 
“in SP 


Look to 


To help you 


design basic parts for 
quantity production 


more economically and quickly 


T's 
ng, s g. hot and 
ns of the va 


HANDBOOK ON DESIGNING CUYAHOGA WING LOCKS 
for QUANTITY PRODUCTION | ... Solve Westinghouse problem ! 


Prepared and Edited by HERBERT CHASE 
517 pages Lg 351 illustrations * $5.00 WHAT WAS ONCE AN INTRICATE assembly 


operation, is greatly simplified . . . with the 
original Westinghouse spring-loaded Wing 
Lock. A simple quarter turn of the spring- 
loaded Wing Lock securely locks the light 
Í McGraw-Hill Book Co., 330 W. 42d St., NYC 18 § reflector in position on the new Armorline 


prn EE a industrial luminaires. 
I la 


N 


R QUANT 
Iw 


return ti i 2 Cuyahoga will be glad to aid 
: in solving your spring problem. 


o Ta 
ae The CUYAHOGA SPRING @. 


$ 
$ Books sent on approval in U. S. and Canada only § 10251 Berea Road, Cleveland 2, Ohio 
Gecccccccccccescscccccccesseccecessseccessessseses a | 
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PITTSBURGH “rie 
Driven 








, a 
A Pittsburgh power-driven brush performing a washing 
operation in the Steel Mill at Crown Cork & Seal Com- 


pany, Inc., Baltimore, Maryland. SEA L 


ETT 





o» 
| - 
| Pittsburgh's ability to cope with difficult enough to remove all oil and foreign mat- 
f brush problems solved a cleaning operation ter... soft enough not to impair surface 
for Crown Cork & Seal Company, Inc. Oil texture... . tough enough to withstand the 
| film collected on the steel during therolling — wear. 
process and had to be thoroughly removed Whether your particular brush problem 
t before the steel was annealed. is cleaning, roughing, finishing or polish- 
Í Pittsburgh's skilled engineers studied ing— you can rely on the ingenuity of 
l the problem then designed a “built-up”  Pittsburgh's engineers to design a brush to 
brush roll of Tampico Sections. It was do the job right. And Pittsburgh brushes 
just the brush needed for the job... stiff will save you time and money! 
There’s a “Pittsburgh” Brush for Every Industrial Use! 
. € GLASS € AUTOMOBILE € TIRE and RETREADING 
@ STEEL @ RUBBER @ SHOE MANUFACTURING 
i @ PLASTICS @ PAPER and REPAIRING 
In the complete Pittsburgh line are brushes of ali representative. He will gladly work with vou in devel- 
4 pes, including " Perfect Balance" sections, wheels oping any tvpe of power-driven brushes to meet vour 
embhlies. Consult the Pittsburgh engineering particular finishing specifications 


Phone or write Pittsburgh Plate Glass Company, Brush Division 
3221 Frederick Ave., Baltimore —29, Maryland 


ower Tuno. BRUSHES 


if G| BRUSHES ` PAINT - GLASS - CHEMICALS - PLASTICS 
PITTSBURGH PLATE GLASS COMPANY 
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Brady 


An Arwood 


y7 


Casting 
Saves 


Pumps 


FOR COOLANTS, 
AIR-CONDITIONING, 
REFRIGERATION 


@ All-brass construction, 
rust proof, light weight, 
low cost. Heavy duty 
oversize motor, totally 
enclosed. Ball bearing, 


one-piece shaft. 


Special pumps designed, engineered and 
manufactured to meet your requirements. 


When your product needs peak casting perform- 


F; E. BRADY 


ance. take advantage of Arwood’s Quality Control. 


The cam illustrated is a typical example of the 
advantages of precision casting. To manufacture 
it is a difficult problem in any process. since the 
track must be smooth. level and parallel with the 
top surface. Yet Arwood is casting this part in wear 
resistant beryllium copper at a cost one third less 
than a machined cam. 


Steel die molds assure accurate dimensions and 
sharp contours. 


Metal soundness is assured by X-ray and Magna- 
flux controls, physical and chemical certifications. 


Arwood Precision Investment Casting is now a 
tested and important method for producing small 
intricate parts. It has been the answer to many 
design and production problems and can be the 
answer to yours, 

For additional information about Precision Cast- 
ings write for our new booklet. “A Critical Survey 
of Investment Castings”. 


Visit our exhibit, No. 2411, at the 31st An- 
nual National Metal Exposition and Congress in 
Cleveland the week of October 17, 1949. 


PRECISION CASTING CORP. 
68 WASHINGTON STREET * BROOKLYN 1, N. Y. 


ENLARGED VIEW 


Propuct 


18TH: AT EBRIGHT 


PRODUCTS, INC. 


. MUNCIE, INDIANA 


IF IT'S 
SPECIAL 
SEE 
PROGRESSIVE 


KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 
threads 
and finishes on any metal or alloy 
adapted to cold upset 


facturing special heads, 


Please 
write for catalog showing many 
Progressive specials. Catalog in 
cludes purchasing and engineer- 
ing helps 


The PROGRESSIVE 
MANUFACTURING CO. 


48 NORWOOD ST. 
TORRINGTON, CONNECTICUT 
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BONDERITE. 2 2227444 oneko 


HOLDS PAINT TO METAL 


After the paint's on, you can t see it. But the presence of that tight Bonderite 
layer under the paint means greater durability, longer life, and lasting good 
looks for the finish. 


Bonderite acts in these three ways to protect and preserve paint finishes: 


l. It anchors the paint. 
2. It resists rust and corrosion. 
3. It prevents the spread of paint failure around scratches and acci- 


dental breaks in the paint. 


Because of its proved effectiveness and the ease and economy of the treatment 
for metal surfaces, Bonderite is used on thousands of quality products. 


To add quality to your product, use Bonderite, the invisible anchor for fine 
. - 1 - . . “~ . 
paint finishes. Full information at once on request. 


Bonderite, Parco, Parco Lubrite — Reg. U.S. Pat. Off. 


Tu jui e" 
7, d PARKER RUST PROOF COMPANY 
2179 East Milwaukee Ave. 
Detroit 11, Michigan 


BONDERITE—Corrosion Resistant Paint Base « PARCO COMPOUND— Rust Resistant « PARCO LUBRITE— Wear Resistant for Friction Surfaces 
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Let Stainless 
Steel Fastenings Help 
Cut YOUR Costs for Both 


Production and Maintenance! 


Every day, industry is discovering more spe- 
cific ways in which stainless fastenings do the 
job better! They not only resist corrosion, 
vibration and changes in temperature, but also 
give you added strength, fine appearance, ease 
in cleaning or reuse and non-magnetic quality. 
Stainless gives you a lower ultimate cost 
through longer life and elimination of 
production interruptions. 


A Note on Your Letterhead Brings YOU 
This Outstanding Reference Catalog 
Colled by mony users the "Bible of the Stainless Steel 
Fastening Industry”, Anti-Corrosive's new catalog 
gives a complete listing of more than 7,000 items IN 


STOCK! Send us a note on your letterhead request 
ing Catalog 49F 


P L E 


1000 ITEMS 
IN STOCK 


Nuts 
* 
Bolts 
. 

Cap Screws 
e 
Machine Screws 
. 

Nails 
* 

Set Screws 
* 

Pins 
* 
Rivets 
* 

Sheet Metal 
Screws 
^ 
Washers 
B 
Wood Screws 
* 
Aircraft 
Fastenings to 
A-N & Govt. 
Specifications 


There's 


girl 
in 
our 


office... 


. Whose one job is to 
expedite delivery of your 
requests for “New Catalogs 
and Bulletins” to the man- 


ufacturers concerned. 


The job keeps her busy. 
too. She handles several 
thousand requests from 
Propuct ENGINEERING 
readers every month. And 
she’s anxious to be of serv- 
ice to you whenever she 
can. 

So check the “New Cata- 
logs and Bulletins” insert 
if vou haven't already done 
so. Youll find a lot of use- 
ful information listed there 

. and any of it is availa- 
ble to you promptly and 


without cost. 


PRODUCT 
ENGINEERING 


Metal Products Co., Inc. 
Manufacturers of STAINLESS STEEL FASTENINGS 


CASTLETON. ON HUDSON, NEW YORK 
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:. WITH AN 
ASSIST FROM 
TELECHRON TIMING MOTORS 


Preventing aircraft failures tomorrow depends 
on knowing exactly what causes them today 
'That's why so many modern planes carry a sure- 
to-survive witness that tells what mechanical 
malfunction betrayed the pilot's skill. It's the 
amazing new Flight Recorder that charts a contin- 
uous log of the variables that might cause a crash. 


THE FLIGHT RECORDER 
MUST STAY ON TIME 


The heart of this pilot's loyal supporter is a 
Telechron Timing Motor . . . instantly, constantly 
synchronous. Only such an accurate, trouble-free 
motor could be trusted to time the chart that 
shows the aircraft industry's planners how to add 
ever-increasing safety to the age of flight 


IS YOUR TIMING OFF? 


You, too, can control or record your variable 
factors with the ultimate in accuracy. Just call in 
a Telechron application engineer. Drawing on 
the broadest experience in the industry, he can 
probably show you how a standard Telechron 
motor can do your job. Consult him early in your 
planning for big savings in time and money. 


TELECHRON INC. AGeneral Electric Affiliate. 


Aelechion 


TELECHRON INC 

Union Street 
Ashland, Massachusett 
p | NAMI 
Communications Equipment COMPANY 
Other (please fill in 


ADDRESS 


Advertising, Display Items CITY 

Juke Boxes 

Air Conditioning & STATE 
Heating Control 


Please send new Catalog 











pRADUCT ' 
t Check this valuable 
ENGINEERS! neu re ferenc FUE. 
pee POP PPPDI DIDI 


The DESIGN and PERFORMANCE 
of SHAFT BEARINGS 





THis ^ 


Just Published! 


AMA gnssmnsumatut tit tta 
ANALYSIS and LUBRICATION | 


of BEARINGS 


By 
M C. Shaw, | Mech. E MU 
E. Fred Macks, Z Flight H I 
1.C..4 
618 pages, illustrated, $10.00 
l t I 1 
t It l the h 
A few outstanding features 
gz by it r b siders the dynamic aspects 
istenia Tag" f lubricatior 
B t bear i» Covers new. developments in. the 
£ : ' ' pr b 1 theory of boundary lubricatio 
( i dry frictior 
E B Discusses new bearing materials 
| lubricants 
I it 
f P Analyzes recently developed 
j t , 1 Eel bearing types and arrangements 
i-i such topics as high 
"n pr j ns 1 ee Searing, SIDURY, MS E 
rd and limitations of pres 
hydrodynami bon ing the 
high speeds 


SEE THIS BOOK 10 DAYS FREE 
Mail coupon today 





FILL McGraw-Hill Book Co., 330 W. 32d St, N. Y. C. 18. B 


J. 


as M ANA EARINGS 


Sa 


This offer applies to U.S ly 
= uw ee "m "M EM oe UND UAR ee UA ee ee ee ee es oe 


312 








—- 


ELT NTT 


COMBINATION THERMOSTAT AND 
OVER TEMPERATURE CUT-OUT 


























è 
. 
i 
| 
i 
| 
Combines tempera- " 
ture control with Í 
single pole switch. } 
OPERATION OF HI THERMOSTAT Current is automatic- | 
"TEMPERATURE n ally cut off and switch 1 
? MATICALLY AT TEMPERATURE. is locked in open posi- i 
TEMPERATURE AND MUST SE tion if temperature at ] 
MEE. any dial setting, |. 
AC Ois through any cause, ex- " 
ceeds temperature 
range of control by 7% in liquids or 12% in air. 
Switch remains open until closed by manual reset 
button. Design permits mounting control in any (3 
one of four positions. Standard size bulbs and 
capillary tube lengths give great flexibility to f 


meet required heat ranges and installation needs. 


Write for full information. 


In home and industry, EVERYTHING'S UNDER CONTROL 


Rotetshawg, 


THERMOSTAT DIVISION 


ROBERTSHAW-FULTON CONTROLS COMPANY 


YOUNGWOOD, PENNSYLVANIA 
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One way to get lower costs on the machines 
you build or maintain is to standardize on Ohio 
Stock Gears and Speed Reducers. Using *'stock" 
instead of "specials" gives you solid savings in 
these three definite ways: 

1. Stock gears and reducers, manufactured 

in quantity, cost far less than ''specials." 


2. You get quick deliveries, right ‘“‘off the 
shelf." That saves waiting time and 
delivery delays. 

3. Parts and replacements are quicker. You 
save costly down time and production 
delays. 

Ohio stock Gears are ready for you in spur, 
,evel, helical, worm and worm gear types in 24 
to 3 diametral pitch and in miter gear type from 
24 to 4 diametral pitch. 


Ohio Stock Speed Reducers are available in 
ratios from 3:1 to 24000:1. Single reduction 
capacities from !; H.P. to 15 H.P. and double 


reduction capacities from 25 in. lbs. to 12000 
in. Ibs. 


Get the facts about Ohio Stock Gears and 
Reducers for your needs. Get in touch with the 
nearest distributor or write direct today. 


ESTABLISHED 1915 





DISTRIBUTORS AND REPRESENTATIVES 


*Akron, Ohio 

Hardware & Supply Co 
*Baltimore, Md 

L. A. Benson Co., In 
Buffalo, N. Y. 

F. E. Allen 
*Buffalo, N. Y. 

S. H. Pooley Belting Co 
Chicago 7, Illinois 

Schrade-Batterson Co 
Dayton, Ohio 

E. C. Hawk 
Detroit 26, Mich. 

George P. Coulter 
», Michigan 
on-Dakin Co 











sley Co 
*Findlay, Ohio 





Bearing & Transmission Co 


*Grand Rapids, Mich 
F. Raniville Co 


*Hagerstown, Md 
Hagerstown Equipment C 


Indianapolis, Indiana 
A. R. Young 


*Kansas City, North, Mo 


Sesco Engineering & Supply 


Corp 
*Los Angeles, Calif 
J. W. Minder Chain & 
Gear Co 
Louisville 2, Ky 
Alfred Halliday 
*Memphis 2, Tenn 
Memphis Bearing & 
Supply C« 


*Minneapolis, Minn 
Industrial Supply Co 
*Muskegon, Mich 
Lake Shore Machinery & 
Supply Co 
*New Orleans 12, La 
R. J. Tricon Co 
*New Orleans 9, La 
Woodward Wight & Co 
*New York 12, N. Y 
Atlantic Gear Works 
*New York 13, N. Y 
Patron Transmission Co., In 
Pawtucket, Rhode Island 
George G. Pragst 
*Philadelphia 6, Pa 
Robert L. Latimer € 
*Philadelphia 6, Pa 
Rothman Belting & 
Equipment Co 
*Pittsburgh, Pa 
Standard Machir 
Supply Co 
*Portland, Oregon 
J. W. Minder Chain & 
Gear Co 
*Rochester 4, N. Y 
H. M. Cross and Son 
*San Francisco, Calif 
he Adam Hill Co 
*St. Louis, Mo 
The Essmueller Co 
*Syracuse, N. Y 
U. and S., Inc 
*Toledo, Ohio 
The Bearing & Trans 
mission C« 


IN CANADA 
* Montreal, Quebec, Canada 
John Braidwood & Sons, Ltd 
*Stocks Carried 


THE OHIO GEAR COMPANY mimio. ra 


1325 EAST 179th STREET © CLEVELAND 10, OHIO —— 


Supply, Inc. 
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SOLVE YOUR CORROSION PROBLEM 


with one of these forms of HASTELLOY altoys 





You can obtain Hasrkrrov nickel-base alloys in 
a variety of forms to meet every requirement for 
high strength and resistance to heat and corro- 
sion. These allovs compare in strength to the 
high-strength alloy steels, and maintain high 
strengthevenat elevated temperatures. HASTELLOY 
allovs are 


particularly suitable for equipment 


that must handle hydrochloric and sulphuric 


acids . . . free chlorine . . . aqueous solutions con- 


CASTINGS 


intricate sand 
castings up to 2,000 Ib 


Precision investment cast 


imple or 


ings in a variety of intri 


cate shapes up to 5 Ib 





SHEET, PLATE, 
AND BAR STOCK 
Hot-rolled sheet and plate 


down to 23 B.w.g. (0.025 
in.), in widths up to 36 in 





Hot-rolled bars from '⁄4 in. 


+ t 
' ) 


3'^ in. in diameter, 


£5 


TRADE-MARK 


The terms “Hayne e e - e ks of 


€*99060090900090600909090090902-299022$9529006090609099229049*9292992929999. 


TRADE MARK 
taining chlorine or hypochlorites .. . acid solu- 
tions of ferric or cuprous salts... brine and salt 
spray. 

These alloys can be readily fabricated. Any shop 
equipped to fabricate the austenitic stainless steels 
can fabricate them. If you do not do your own fab- 
ricating work, we can give you the names of fabri- 
cators familiar with handling Hasrkrrov alloys. 


Write for descriptive literature and price lists. 


PIPE AND PIPE 
FITTINGS 


Cast or drawn pipe and 
welded tubing. Welding, 
flanged, and threaded fit- 
tings in a wide range of 
standard and special styles 


and sizes. 


WELDING ROD, 
ELECTRODES, AND 
DRAWN WIRE 


Bare rod for oxy-acety 


lene, Heuarc, or atomic 
hydrogen welding. Coated 
electrodes for metallic-arc 
welding. Wire coils for 
UNIONMELT welding, metal 
spraying, and fabricated 


wire products. 





Haynes Stellite Company 
Unit of Union Carbide and Carbon Corporation 
uss 
General Offices and Works, Kokomo, Indiana 
Sales Offices 
Chicago — Cleveland —Detroit—Houston 
Les Angeles — New York— San Francisco —Tulsa 


arbide and Carbon ¢ 
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Piasecki Helicopter Uses 


NORMA-HOFFMANN 
EXTRA LIGHT SERIES BEARINGS 


to meet space limitations 
and provide top performance 








Built for the Navy, the Piasecki XHJP-1 seven place tandem rotor 
helicopter with an engine power of 525 hp recently set an unofficial 
world’s speed record of 131 mph for this type of plane. In addition, it 
is the first helicopter known to have performed a loop. These are two 
records to be proud of as they prove the worthiness and structural 
fitness of the plane. 


Piasecki Engineers, like many other engineers, chose Norma-Hoff- 
mann XLS and RXLS extra light series bearings in the clutch and rotor 
transmission respectively for “suitability of size plus performance.” 


Having unusually large bores compared to outside diameters, 
Norma-Hoffmann Extra Light Series XLS and RXLS Bearings offer 
engineers and designers the advantages of compactness, light weight 
and ruggedness plus high anti-friction efficiency. In many cases these 
extra light series bearings provide the only solution where space is 


restricted. 


Whether you build planes, automobiles, machine tools or other 
equipment, it will pay you to investigate Norma-Hoffmann Extra Light 


Series Bearings. They are available in ranges from !4" to 22!5" bore. 
XLS Series RXLS Series 


Our Field Engineers will gladly help you with your bearing problems. PEN 


Write for their assistance and catalog. 


NORMA-HOFFMANN BEARINGS CORPORATION 


NORMA-HOFFMANN STAMFORD, CONN. 


Field Offices: New York * Chicago * Cleveland * Detroit * Cincinnati 
los Angeles * San Francisco + Dallas + Seattle + Phoenix 


yy BEARINGS 


BALL -© ROLLER - THRUST 





» 
— 
J' 
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HOW CONTINENTAL RUBBER SPECIALISTS | Bringing together 


for the first time . . 


SAVED 2 COST FACTORS | Engineering data 
on the design of 
IN THE ultrasonic systems 


VI-SPEED 1 f Considers the many uses of 


ultrasonics in industry 


m ERE is the first engi 
the ultrasonic field , . . the 
essential theory, plus an 
abundance of practical ir 
formation never before pub- 
lished! This important new 
book reviews electronic con 
siderations and outlines of circuits. Mechanical 
and electrical design and construction techniques 
of ultrasonic systems are included everything 


PROBLEM from the design considerations of holders for ultra 
eee e t l 


sonic use the experimental measurement of 
2 iltrasonic waves in various media 

To save machine work. S 

To reduce assembly time. 


Just Published! 
To improve operating performance in the : 


SOLUTION . .. By Benson Carlin 
Continental Rubber Engineers developed a rly, Product Research Supervisor, 


s Y Sperry Products 
molded neoprene packing ring that replaces 264 pages + 162 illustrations * $5.00 


eight parts, eliminates three machine opera- 264 poges © 162 illustrations © $5.00 
tions, and simplifies assembly—greatly reduc- BOTH theoretical and practical, this book is 


Ms : : efinitely slanted toward engineering design 
ing manufacturing costs. This rubber packing se in definite industrial eiue It 
A b 2 ring ou valuable inform n on: material test 
ring also eliminates subsequent “take-up” ad- g n, ultrasonic transducers, ultrasonic 
r l iracteristics o 


justments and, by reducing friction, increases sitcmente. Wand Mr ee n practica 
the operating power and speed of the vise. em, wave trains and th 


uana: Practical Uses in Many Fielés 
ight out of resea id int 
stry, ultrasor is trem id, pra 
€ ssl cations. T 
guide points the way 
to greater use of ul CONTENTS 
trasonics in, for ex 
mS MATERIALS | i tene wu 
TESTING: to detect ` Further Theory i 


. Crystals for Ultrasonic 
Use 


a 


flaws in metals, plas 
s and glass, etc.; 
CHEMICAL INDUS 
TRIES; to make bet - Crystal Holders for 
ter mixtures and emul n a 
sions, ete.; METAL > 
URGY: for extremely EE oon 
Analysis of YOUR product may suggest a way to uniform mixtures free ' Ultrasonie Systems 


f air bubbles, etc. It 
save with a better engineered rubber part. The first hehe MES dd - Pulsed Ultrasonie 


Systems 
step is to write for the Continental booklet ‘Should erimental appii € ele ‘i. Ultrasonte Agitation 
” to t ev : 
Our Rubber Parts Be Made By Specialists". It a is systema of t sig . Magnetostriction 


has been a “thought starter" that has helped others naling, depth sound . Practical Consider- 
, ing, communication, erations in the 
Write Today. Application 


CONTINENTAL 


RUBBER WORKS 


1983 LIBERTY AVENUE e ERIE, PENNSYLVANIA 


SEND NO MONEY 


SEE IT 10 DAYS FREE 


McGraw-Hill Book Co. 
330 W. 42d St., NYC 18 


Se 1 me Carlin’s ULTRASONICS for 10 days’ 

nination on approval. In 10 days I will send 
$ 00, pl few cents delivery charge, or returt 
the book postpaid.* 


Name 


I 
| 
| 
| 
| 
| 
BRANCHES | Address 
Baltimore, Md Dayton, Ohio Los Angeles, Calif Pittsburgh, Pa | 
Boston, Moss Detroit, Mich UTE IT Richmond, Vo | 
Buffalo, N. Y Hartford, Conn Memphis, Tenn Rochester, N. Y | 
Chicago, III Indianapolis, Ind Milwaukee, Wis St. Lovis, Mo 
Cincinnoti, Ohio Kansas City, Mo New York, N. Y $on Froncisco, Calif | 
Cleveland, Ohio Lencaster, $. C Philadelphia, Pa Syracuse, N. Y | 


"ity 


Company 


Position FPE-10-49 


*SAVE! We pay malting costs If you send cash with 
this coupon. Same return privilege. | 


Us cee cee ce ce cee ee ee ee ee ee es ce aes ee ee ee od 
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This is the slogan now being used to 
remind your customers that a good 


~ 


buy starts with a good finish. 

And arresting advertisements like 
the one above, in four of the nation’s 
+4 top magazines* point out that a bet- 
ter finish means more beauty, longer 
life for every piece of furniture, every 
appliance used in the home, the 
school, the office. 


More beauty and greater durabil- 
ity for everything from diaper pins 
to caskets. 


| NATIONAL PAINT, VARNISH AND LACQUER 


i PRODUCT ENGINEERING Ocroser, 1949 


Big man in television’ 


















The finish of television? In a wav, yes. For everv television set has — inside and 
product finishes which make it handsomer, less expensive, better. And this 
full-color advertisement, the 6th in a series, will help make some thirty-two million 
Americans more "finish conscious." 


The better the finish, 
| the better the buy! 


And these advertisements mean 
that thirty-two million Americans 
including those who buy your prod 
ucts) are going to take a closer look 

at the finish in the future. 

Are you sure that you are using the 
best, the most durable, most saleable 
finish on your products? It’s always 
wise to START YOUR BUYING 
WITH THE FINISH IN MIND! 


*See Time, September 19, 1949 


Country Gentleman, September, 1949 
Better Homes and Gardens, September, 1949 
The Saturday Evening Post, August 13, 1949 


ASSOCIATION, INC., WASHINGTON, D. C. 


VARNISH AN 


JOHNSON BRONZE 


SLEEVE BEARING 
DATA 


RAPHITED SLEEVE TYPE BEAR- 

INGS were developed primarily for 
applications where lubrication is difficult, 
likely to be neglected and where the speed 
of the shaft is too slow to sustain an oil 
film. They are also used in some applica- 
tions where ordinary lubricants might dam- 
age goods or food products in process and 
where temperatures are too high for oil 
or greasc. 

There are three fundamental types avail- 
able: cast bronze with serrated grooves, 
cast bronze with graphite plugs and bronze 
sheet metal with serrated, rectangular or 
diamond shape indentions. 

In the cast bronze serrated type, minute, 
dovetailed grooves are cut into the bear- 
ing surface at a 7 degree lead. Graphite is 
then compressed into these serrations and 
remains permanently in place. This type 
provides from 40 to 45% graphite contact 


BRONZE 
GRAPHITE 


Serrated type 
graphite bearing 
Note the 7° lead 
and the dovetail 
shope of the ser- 
rations. 


with the shaft which increases slightly 
with wear. 

Plug type graphited bearings are pro- 
duced by drilling holes of a suitable size 
in a cast bronze bearing on a staggered 
pattern through the wall. Stick graphite 
«s then forced into these holes and remains 
permanently in place. 

In some applications, ordinary oil 
grooves or combinations of oil grooves can 
serve as recesses to hold the graphite. It 
is also possible to compress graphite into 
grooving on the flange of cast bronze bear- 
ings when the application requires it. 

The first step in producing bronze sheet 
metal graphited bearings is to cut serra- 
tions longitudinally into coiled strips of 
sheet bronze. The graphite is then forced 
into these serrations by a high pressure, 
patented process and baked under a care- 
fully controlled temperature. The strip 
material is then blanked and formed into 


Limiting Factors For Successful Performance 


1-Speed—Load Factors: 


(a) For constant running shafts. PV 
in (min.) sq. ın. proj. area 

(b) For constant running shafts (with supple 
mentary lubrication) PV =- 120,000% in (min.) 
sq. in 


18,0008 


(^) For Oscillating shafts — PV = 60,0008 in (min.) 
sq. in 

(d) Intermittent service - PV 
250,0008 in (muin.) sq. in 


120,000 to 
(use safety factor) 


2-Bearing Pressures: 


(a) All graphite jobs (without additional lubri- 
cation) 40 to 50$ sq. in. (for speeds of 30 ft 
per min.) 


(b) With supplementary lubrication 3502 sq. in. 


3-Temperatures: 


(a) Standard graphited bushings—Satisfactory 
up to 250° F. 275° F. (Using conventional 
leaded bronzes and serrated type.) 

(b) For temperatures up to 400° F. Conventional 
leaded bronzes with graphite plugs 

(c) For temperatures—Up to 1000° F. Special 
lead bronze alloys with graphite plugs. At 
higher loads, oil should be used in conjunc 
tion with the graphite plugs for higher 
efficiency. 
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4-Running Clearances: 


(a) Constant running shafts 
standard. 

(b) Oscillating shaft 
be used. 


50% higher than 


Standard allowance can 


5-Wall Thickness: 


Minimum thick 

w” for O.D. up to 1". 
Minimum thick. 

in” for O.D. over 1" 
Max. wall thick. —Optional to designer. For 
plug type graphite — wall to be same as 
diameter of graphite plug —*4 min 


Serrated type 


a Graphited bushings should be recom- 
mended for speeds less than 30 ft. per min. 
for at such low speeds it is impossib ] «to 
develop film pressure necessary to prevent 
metallic contact. 


7-Stock Allowance for finishing 


(a) lt is necessary to finish bushing in assembly. 
eaming stock allowance of not more than 
0.005 should be allowed for cast bronze 
graphited 
(b) At least 0.004 stock for burnishing sheet 
metal graphited. 
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JOHNSON 


SLEEVE BEARING 
DATA 


BRONZE 


cylindrical shapes. In producing the cylin- 
drical shape the serrations automatically 
become dovetailed which holds the graph- 
ite permanently in place 

Cast graphited bearings can be reamed 
in place, a maximum of 0.005 stock being 
removed. Sheet metal bearings must be 
burnished in place. The graphite used in 
Johnson bearings is not soluble in water, 
oil or gasoline. An occasional application 
of oil or grease where permissible will 
greatly increase the life of the bearing and 
lower the coefficient of friction. Cast 
graphited bearings are recommended for 
applications having slow speeds and mini- 
mum loads. For intermittent service or 
oscillating motion we recommend sheet 
metal with graphite. Quantity is a factor 
also and in large production runs of any 
given size, sheet metal is surprisingly low 
in cost 


Ledaloyl Bearings 


While graphited bearings are sometimes 
referred to as "Self-Lubricating" Johnson 
Bronze produces another type by powder 
metallurgy known as Ledaloy!. This bear- 
ing is low in cost, high in efficiency and 


holds up to 35% oil by volume. It is 
particularly economical when produced as 
a self-aligning, flanged or other odd shaped 
part as there is no machining required 


Write for complete details 


This bearing dota sheet is but one of a series. You can get 
the complete set by writing to— 


B4. -— - 


SLEEVE BEARING HEADQUARTERS 
508 S. MILL ST. + NEW CASTLE, PENNA. 


Octoper, 1949 





- DIE CASTING 


produces 1 
TEE UD E TOP Te ai 


in `jig-time” AE 


CASE HISTORIES FROM 
MT. VERNON FILES 


— 


Pd 
ze m 


Rapid production—that's die coasting's Hove you weighed your present manufac- 
"middle name"; because any product, simple turing procedure against the many advan 
or complex, can be produced almost instantly tages of die casting? If not, consult with us 
by die casting... and time-consuming ma We feel confident we can show you the way 
chining operations are reduced to a minimum to new production economies and product 
or eliminated, entirely improvements— profitable operation in to 

Look at these components of the new day's highly competitive market 
Walker-Turner 24-inch, 4-speed jig saw 
ntricate shapes—with bosses, holes, runners, 
guides; pulley sheaves for variable speed 
drives; parts bearing graduated scales. All 
are produced rapidly by Mount Vernon—so 
accurately, they require little or no machining; 


so clean, they can be adapted to any type 
seo MT. VERNON 


Yes, die casting means cost-cutting all DIE CASTING CORP. 


along the line—savings in time, effort and 


- 
— ——— m s 


MT VERNON NEW VO wg 
material that team to slice unit costs. 


———— WA —Ó 
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EVERYWHERE in 


INDOSTRY 


You'll find 
BLOOD BROTHERS 
UNIVERSAL JOINTS 


No. 32— Product of € LOSTEM P 


Westinghouse Electric 


Corporation TH E RMOSTAT 


Meadville, Pa. 


Chace Thermostatic Bimetal maintains the 
"hairline" control that has sold more than 
3,000,000 Westinghouse thermostats. Typical 
of these is the Clostemp water heater thermo- 
stat shown above. The dependable response 
of Chace Bimetal assures precision control, 
while positive snap action is obtained through 
a pre-stressed shape pressed into the bi- 
metal element. 

Requirements for the thermal element in the 
Clostemp include high torque and deflection 
rates in a temperature range between 120°F. 
and 170°F., making Chace No. 2400 the ideal 
bimetal for this application. 


The ideal actuating element for your product 
in the fields of temperature response, control 
or indication can be found in one of the many 
bimetals comprising the Chace line. All are 
available in strip form or finished pieces 
fabricated to your specifications. Build maxi- 
mum salability and customer satisfaction into 
your product . . . specify dependable Chace 
Thermostatic Bimetal for the actuating element. 
Our engineering department will be glad to 
assist in selecting the proper bimetal for 
your requirements. 


UNIVERSAL JOINTS FOR INDUSTRY 


BLOOD BROTHERS MACHINE CO. w. mM. CHACE co. 


Allegan, Michigan Chicago Office: 122 S. Michigan Ave yj TI ry Ther r= Bonslsdi 


1607 BEARD AVE. * DETROIT 9, MICH 


Divison of Standard Steel Spring Co 


Pnopvcr ENctiNFERING — Ocronrkn, 1949 












ANOTHER 





POURING measured dose of free-flowing vinyl-based 
*Coro-Gard" No. 11 into welded gas tank for 


Schramm Compressor. Purpose, to give interior a coating 
impervious to gasoline or water, prevent rust. 


z Du lio 


6) TANKS READY for painting. John A. Moore of 
e ) Schramm's Method Dept. checks tank. “Coro- 
Gard" is tops wherever metal must have a long, rust- 
free life unaffected by salt or fresh water, many acids, 


alkalies and solvents. 








MINNESOTA MINING & MFG. CO., s:.Pcu6, Minn 
Also makers of "Scotch" pressure-sensitive tapes, 
"Underseal", "Scotchlite" IM" Abrasives 


Adhesives and Coatings Division 411 Piquette Ave., Detroit 2, Mich 


General Export: DUREX ABRASIVES CORP., New Rochelle, N. Y. 
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COMPANY 






SERVICE STORY 


ROCKING the closed tank sloshes coating into every 

nook and cranny. After 24-hour draining and drying 
welded seams and fittings are covered with thin, even 
film, adhering perfectly to entire inside surface. 





FINISHED COMPRESSOR UNIT is ready for delivery 
Gas tank will now withstand corrosion caused by 
water, other fuel impurities. And gasoline cannot em- 


brittle coating. Send us details on your adhesive or 


coating problem. Production-engineering help free. 


BRAND 


ADHESIVES 


In Canada: CANADIAN DUREX ABRASIVES LTD., Brant , Ontario 








Fastening 
Operations 


Composition board and impregnated 


fibreboard being fastened together 


ith 
with the Acme-Morrison Metal Stitcher 


ACME-MORRISON 
METAL STITCHER 


and are done faster . . . stronger . . . neater 


If vou fasten sheet metal to metal or any non-metallic ma- 
terial, here’s why you should do the job with an Acme- 
Morrison Metal Stitcher 


To save time. In one operation, forms its own stitch or 
staple from a continuous coil, drives it through the 
material, and clinches it at the rate of 280 per minute. 


To save material. Replaces rivets, screws, nails, bolts 
and spot welding with inexpensive wire stitches. 


To save money .. . by increasing production, eliminating 
costly, unnecessary operations. No pre-punching, pre- 
drilling, matching or inspection required 


For example: A furnace manufacturer cut an assembly cost 
from 17'4c to 3'2c per unit by replacing rivets with wire 
stitches. A maker of insecticide spray guns reduced his labor 


costs 38%, and cut material costs 91%, by replacing two 


screws with wire stitches 


Find out how similar savings can be applied to your as- 


sembly line. Mail the coupon today. 


STITCHING WIRE DIVISION 


ACME STEEL COMPANY 


NEW YORK ATLAN HIC ANGELE ds 
pT7--------—--------2--2--2--- ——— 7 
' i | M ^ , I 

ACME STEEL COMI v PE-109 i ~ 
: 840 Archer A ( l IET I 
I ! a bed en 
1 Send book M I 
1 Have rep I 
1 I 
1 I — 
' È ~ 
g Name ' 
' 4 3 
5 c t 
i Company ' 
i 1 
8 — Address ! 
i ' 
i ' 
' City S ' 
J 

| -——————————————————————4 
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Textile stitched 


to al 


— x — 
VIEWS OF STITCHES 








stitched together | 
| 
| 
l 
i 


about 


PRODUCT 
ENGINEERING S 


advertising 
pages... 


In 1948, Propuct ENet- 
NEERING again ranked 
among the first four of all 
industrial monthly maga- 
zines in advertising volume. 
Over 500 manufacturers 
used 3.286 advertising 
pages to tell you about their 
parts. materials, sub-assem- 
blies or finishes . . . and 
how they can help you in 
designing better products 


to sel! at lower prices. 


This advertising is im- 


it brings 


z portant to you... 

o . 

= you the latest available 
ws information on a host of 
" product components that 


5 


can help you to do a better 
job. And all during 1919 
this advertising will con- 


R 


tinue... ata time when the 
return of the "buyer's mar- 


ket" lays. particular stress 





on designing better prod- 
ucts to sell at lower prices 
| . to bring you the facts 
on how to do it. and what 


to do it with. 





| 
| 
| 


Aluminum 
plywood 
ond brass 


PRODUCT 
ENGINEERING 
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In this continuous tube welding machine, MULTIROL 
SE Series bearings carry the tube forming load as 
journal bearings. To support the heavy load, shafts are 
kept large, but journal dimensions are held to the 
minimum reduces cost. 


Screw spike driving attachment screws 
spikes into railroad ties. MULTIROL SE 
Series bearings carry load of chain 
driven drive sprocket. Used without 
inner race, these bearings provide full 
anti-friction performance in small 
diameter mountings. 


Tandem mounting of MULTIROL SE 

Series beatings cn a punch press 

fly wheel. Bearings are mounted in 

pairs for even distribution of extra 

heavy load and easily carry im 
WGILI pact of shock load every time clutch 
Rg EA is engaged. Shaft serves as inner 
race permitting more compact 
mounting. 


LT/ROL 


how to anti-frictionize for improved performance 


THE JM/LILTIROIL way 


The efficiency of any machine can be raised when minimum OD for a given shaft size and load capa- 
plain friction bushings are replaced with MULTIROL city. Remember also that eliminating friction saves 
SE Series full type roller bearings. Speeds are on power imput. 


easily increased and accuracy improved over a MULTIROL SE Series bearings are anti-frictioniz- 
longer expected bearing life. ing machines in all industries. The above drawings 
The MULTIROL Way requires less maintenance illustrate typical examples of improved bearing 
because lubrication can be provided through either applications. We will gladly make engineering 
the shaft or housing oil holes and channels in recommendations for you. Write today for helpful 
both outer and inner -- no need for constant oiling MULTIROL Bearing literature. 
— no danger of dry journal: when lubrication is 
temporarily neglected. 
Costs less too. Ordinarily large housings can be 
reduced to accommodate the MULTIROL Bearing 


Address McGill Manufacturing Co., Inc., 201 
N. Lafayette Street, Valparaiso, Indiana, for 
your copy of MULTIROL Bulletin SE-48. precision 


, 


hearings 
3 
ra 


A ts Propuct ENGINEERING — Octoper, 1949 








NGL,. T 


of 






STANDARDIZED 
UNITS 


and allied devices 


turn first to 


UNITED-CARR 


for cost-cutting 
design engineering 
service 


à Send us your specifications or 
requirements. Address Dept. 10 


lubricated 5 om I 
andsealed 5 — ^ 
for life ... 


ANGE, units are furnished in all four 


models lubricated and sealed for life to eliminate the 






maintenance problem. The use of hardened alloy steel 





Check This List 
fc: Your Needs 


bevel gears and precision. ball-bearings guarantee 


ad 5 U 
n L4 
long trouble-free service = 


ANGE, units may be used for either manual NICHOLSON AIR AND VALVES 
operation or for power transmission. Present models HYDRAULIC 
are typically rated to transmit 13 H.P. at 1800 R.P.M. | Are in Use for Controlling 


for 2500 hours continuous duty. A// models now rated Rimming Machines 


| J These Types of Equipment: sow Cut-Ofts 


500 incl pou ndi ultimate static torque Open Hearth 


| Plastic Molding Locomotives Furnaces 
These standardized units will save you money. | Presses Larry Cors Mud Guns 
Sterilizers Road Machinery Bell Valves 
Presses © Hoists Large Gote Valves Molding Machines 
— | Cranes * Elevator: — Banbury Mixers D:e Machines 
D CF Gates * Dumps Watch Case Heaters Ore Tables 


7 Brakes © Clutches Vulcanizing Automobile Lifts 
-— r Bus Doors Machines Special Applications 
fe VP OV ey hy! / | 
/ / ) t / / | Nicholson standard and special valves in lever, foot, 
/" Gand 
solenoid, motor types; for air, gas, oil, steam, water; 


ACCESSORIES CORPORATION size 14” to 212"; press. to 5,000 Ibs. CATALOG 546 
25 MONTGOMERY STREET * HILLSIDE 5, NEW JERSEY 


Soles Representatives 


W. H. NICHOLSON & CO. wiikes barre, Pa 
JAMES L. ADAMS & CO. * LOS ANGELES 6, CAL. | Traps © Control Valves € Steam Specialties 
W. N. WRIGHT © DALLAS, TEXAS 
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T 4 
AEO, 
STRONGER; 1C i: t 4l 
EASIER- TO INSTALIÓ- 

&L STEEL PERMA 
















The vertical mast and cross-arms of the Ward 
“Minute Man” antenna are made of J&L 
Perma-Tuse. It takes just 60 seconds to re- 
move the preassembled antenna from its box 
and swing all arms into position as shown 
here. Perma-Iuse antennas combine 
strength, rigidity and rust-resistance — give 
longer troubie-freé Service and better tele- 
vision reception, 


BOHR c E, 









PERMA -TUBE may be used for many applications where strength, 
rigidity, rust-resistance, and attractive appearance are necessary. 


By using the new exclusive rust- reduce the torsional strength. 


resisting J&L Prerma-luse for 


applicable to television antennas, 
4. Ease and speed of installation ... 


but also wherever strength, rigidity 
at less cost. 


the vertical mast and cross-arms in 
the "Minute-Man" 


vision antennas, Ward Products 


seres of tele- 


Corporation, Division of the Gabriel 
Company, Cleveland, Ohio, builds- 
in the following advantages: 

E Greater structural rigidity with 
smooth, attractive appearance. 
Greater strength toresist ice loads. 

2. Clearer, steadier, television recep- 
tion. Less vibration from wind. 


d No mechanical seam in Perma- 
tube to invite rust which would 


]&L PrRMa-TusE is a light- 
wall, electricweld steel tubing, 
coated inside and out with an ex- 
clusive plastic-type, weather-resist- 
PermMa-lTuBE can be 


furnished: bent . . 


ant finish. 
. expanded... 
flanged . . . swaged or fluted. 
J&L Perma-Tuse for 


sion antennas, costs less than any 


televi- 


; icd LI 
other tubing with comparable strength, 


rigidity and rust-resistance. 


J&L Perma-Tuse is not only 


JONES & LAUGHLIN STEEL CORPORATION 


From its own raw materials, 
J&L manufactures afull line of 


PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES + STRUCTURAL SHAPES + HOT AND COLD 


and rust-resistance are important. 
It is available in all regular sizes and 
shapes of J&L Electricweld Tubing 
and in lengths up to 10 feet. Return 
the coupon TODAY for complete in- 
formation on this new J&L product. 


Jones & Laughlin Steel Corporation 

409 Jones & Laughlin Building 
Pittsburgh 19, Pa 

Please send me complete information on 
the new J&L STEEL PERMA-TUBE 
mechanical tubin 


Do you recommend PERMA-TUBE for 


NAME 


COMPANY 








































carbon steel products, aswell a 
certain products im OTISCOLOY 
and JALLOY (hi-tensile steels 


ROLLED STR!P AND SHEETS + TUBULAR, WIRE AND TIN MILL 
PRODUCTS «+ ''PRECISIONBILT'' WIRE ROPE e COAL CHEMICALS 


—— — — — — — — — — — — — — — — 
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WANT MORE 


INFORMATION 


about 


PARTS 
MATERIALS E 
SUB-ASSEMBLIES 


or 
| 






















This Flexible Shaft 
Drive Permits 
Adjustment of 

Driven Part 








FINISHES? 




















In this valve grinding 


machine, it was desired Chances are you will al- 











to make provision for . i ` 
three-way adjustment ways find in Propuct EN- j 
of the power driven chuck. This was easily accomplished GINEERING's "New catalogs 1 
with a single basic mechanical element by using an i4 | 

and Bulletins” insert sev- | 


S.S.White flexible shaft, as shown. 





eral listings offering litera- 






Í Photo courtesy of Van Norman Machine Co., Springfield, Mass. 






ture which will supplement 












the articles and advertise- 


ments which are of greatest 








— woe 


OR driving or controlling parts which require interest to you. 


adjustment in operation, there’s nothing like 
S.S.White flexible shafts. They are smooth oper- 








So. each month. be sure to 

















de id » - en |; 
ating, dependable and adaptable to a wide check through the “New f 
range of design and operating conditions. They Catalogs and Bulletins” | 
and send us your requests. i 


come in a large selection of sizes and char- 
acteristics, made up to your specific length 
requirements and ready for easy coupling to 
driven or controlled parts. 


Without cost to you. we ll 


see to it that the manufac- 





turers concerned receive 











your requests promptly. 





FREE—FLEXIBLE SHAFT HANDBOOK 








260 pages of facts and data on flexible 
shaft application and selection will be 
sent on request if you write for it on 
your business letterhead and mention 



















your position 


$.5.WHITE INDUSTRIAL .... 


THE $. $. WHITE DENTAL MFG. CO. 
— DEPT. D 10 EAST 40th ST., NEW YORK 16, N. Y. — 


FLEXIBLE SHAFTS AND ACCESSORIES | 
| 
I 
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330 W. 42ND STREET 
New York 18. N. Y. 













MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


Oue of Americas AAAA Industrial Enterprises 
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Fafnir announces... 


Spherieal Roller Bearing 


Pillow Bloeks 


A~a further service to its customers, The Fafnir Roller Bearing Pillow Blocks will be available 


Bearing Company is adding a line of Spherical only as complete units: Torrington spherical rol- 


ler bearings will be sold only by The Torrington 


Company. 


Roller Bearing Pillow Blocks to amplify its range 
of power transmission units. The Fafnir line will 
then provide for every conceivable pillow block Fafnir Spherical Roller Bearing Pillow Blocks 
— speed, load and operating — will be distributed in the same manner as Fafnir 
tion—in light, standard and heavy duty series— 5.) Bearing Pillow Blocks, First shipments will 
ball or roller bearing type. be made about January 1, 1950. Literature list- 
The Spherical Roller Bearings for these ing the complete range of sizes and types will be 


units will be manufactured by The Torrington available at a later date; meanwhile. your in- 


Company, well-known name in this specialized quiry, with specifications and blueprints, is cord- 


anti-friction bearing field. Fafnir Spherical ially invited. 


The Fafnir Bearing Company 


New Britain. Connecticut 


* 
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"RECENT BOOKS ! 


: for the 
nique Fenwal Product Engineer i 


Fam oum æ aSce them, m æm æ a 


* x 10 days FREE 
Thermoswitch PROCESS ENGINEERING 


Thermostat Amazes By William H. Schutt 


W m. H. Schutt Associates, Detroit ` 











This book shows you how 

l to establish the proper se- 

e * quence of operations and 

exact labor cost directly from 

ea 1n X er - the blueprint how to deter 

mine the quantity and cost of 

materials to be used . . how 

to plan efficient tools, dies. jigs 
and fixtures for economical pro 
duction. Here’s a money-saving 


Performing the ee PR 


308 pages, $4.00 | 


1 


"Impossible!" MACHINE DESIGN 


By Paul H. Black 


Prof. of Machine Design, 
Cornell University 











YE $, manufacturers are discovering 






^ Pon : Here is a complete discussion of each phase 

the remarkable line of Fenwal THERMO- 2 of machine designing, from the adaptability 
Imp Tw E s and selection. of materials for the various 
SWITC H* units can give them help they machining processes to the elimination of vibration 


thought mechanically impossible! A coal a practical aids, hints and suggestions on every 

: E thing from gooc orm in a ine-des 
furnace manufacturer, for instance, found computations to detachable machine fastenings 
the Fenwal THERMOSWITCH* the only 











< 

5 

t 
est thermostat able to solve the problem of Includes Full Treatment of Stress 
<i automatic grate shaking. Ordinary thermo- Concentration 
LL : grate shaking. Urdinary thermo Making the book unique is the complete treatment 
off stats either could not stand up under pun- it gives to stress concentration—its applicability 
Gus ishment ... or were too slow in operation. aa —À determination—and design 
zl You, too, can benefit from this unbeat- 334 pages $4.00 
<2 able THERMOSWITCH* performance. ee e" 
952 It has countless applications, does away Engineering Applications of 
ad with costly control equipment, opens up FLUID MECHANICS 
$53 new forms of precision-control in all types 
GN of manufacturing processes. Low upkeep 
E eost, too. The THERMOSWITCH* is ac- By J. C. Hunsaker, 

el eurate, rugged and simply constructed, Dept. of Aeronantical Eng., M.I.T. 

15 with mechanism fully enclosed by the and B. G. Rightmire, 

i temperature-sensitive shell. Investigate Dept. of Mecb. Eng., M.I.T. 
it now! Here is an ur 


(usually detailed book applying 
3 the important basic principles of fluid me 
e chanics to everyday problems. It makes use 
of advanced, improved methods to analyze prob 
lems and equipment involved in fluid flow . . 
overs hydraul 


nd servomechanisms 





FENWAL INCORPORATED 


15 Pleasant St., Ashland, Mass 





c cir ts 









Here are diagrams, formulas and equations neces 

sary for a complete understanding of fluid me 

Temperature Control Engineers inics . . . presented in easy-to-follow form for 
quick understanding of the principles involved 


Pewee ee 2 eee ees — o2. 


487 pages $5.00 


| 
i i 
WRITE FOR a 
I BULLETIN ON 10 DAYS' FREE EXAMINATION 
I | È McGraw-Hill Book Co., Inc., 330 W. 42d St., NYC 18 I 
, Y T C H x Send rae hook:s) corresponding to the numbers 
[ 4 encircled below tor 10 days’ examination on ap 
1 proval. In days I will remit the price of the § 
l B oxis) 1 to keep, plus a few cents delivery 
l *Reg. U. S. Pat Of. harge, anıl return unwanted books postpaid.* i 
I EL 1 2 3 t 
I The Precision Thermostat For Temperature l : - i 
Address 
I Control and Detection | go € eit ' 
i lac ), 4 
' I ompany . 
I SENSITIVE... but only to heat |a rens m 
ER ios rdg 
w! ' 3 r 


3 
Lr 
[e] 
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ror iow CARBON sTERA S 
, { > 
[44 64 


FOR STAINLESS $TEEKLS 


may hold the answer to 
your surface hardening 
problems 





In this bulletin—yours for the asking—there’s a 
compactly-told stary on two modern surface hard- 
ening methods—Chapmanizing and Malcomizing. 
Both are important to anyone interested in longer- 
wearing parts. 


CHAPMANIZING produces an alloy-like €U Xh t€ 









check. And it’s ready for use with minimum 
finish grinding, for the surface comes out 
silver-clean. 

Metallurgical Sales Division of 
THE CHAPMAN VALVE MFG. CO. 


INDIAN ORCHARD, MASS. 
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MALCOMIZING gives stainless steels a case that 
ranges in depth from .005" to .015". Hardness 
approximates 1000 Vickers Brinell. Finish grind- 
ing or lapping is possible, for maximum hardness 
is slightly below the surface. 

If you would like the full story on these two 
widely used hardening processes, just fill in and 
mail the coupon. 


case (from .002" to .035" in depth) on low AV eon bp?" Metallurgical Sales Division of : 
carbon steels in only 1 to 4 hours. It's a Cyg €% Men. 
tough, ductile case that will not chip or e Please send me your booklet on CHAPMAN 


PROCESSES and the name of the nearest commer- 
cial heat treater who can Chapmanize (] Mal- 
comize | | for me. 


Name 

Company 

Street 

City State 





Two high strength zinc base die 
castings form the housing and the 
bolted-on cover for this sump man- 
ufactured by Martin & Schwartz, 


Inc., Salisbury, Maryland. 


ENGINEERS CHOOSE 


Zinc Base 









Die Castings 


FOR RUGGED SERVICE... 


HERE were good reasons why Martin & 
nid Inc, of Salisbury, Md., used 
zinc base die castings to house the air separa- 
tion float chamber in their gasoline vending 
pumps. 

These two castings are required to meet 
the rigid specifications of Underwriters’ 
Laboratories, Inc. for zinc die castings used in 
the fluid system of gasoline service station 
pumps. Castings are subjected to tensile and 


COPPER- ZINC- LEAD- -SILVER 






accelerated aging tests, and are further tested 
at assembly to withstand an internal hydro- 
static pressure of 120 pounds p.s.i. 

Here's an object lesson for manufacturers 
in many lines: Overall savings in production, 
assembly and finishing ... extreme accuracy 
and dimensional stability...good looks... 
strength ... corrosion resistance are yours 
when you specify zinc base die castings for 
your products. 


493605 


Anaconda does not make die castings, but supplies Anaconda 
Electric" Zinc, 99.99--96 pure, to the die casting industry. 


ANACONDA SALES COMPANY 


25 BROADWAY, NEW YORK 4, N. Y. 


Subsidiary of Anaconda Copper Mining Co. 





“CADMIUM: BISMUTH: ARSENIC 
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Buy Bu nting Bronze Bearings 


Wien you buy Bunting Bronze 
Bearings you receive more than 
just a physical bronze bearing. 
More than forty years of experi- 
ence, the technical skill of thorough 
metallurgists and engineers, the 
output of equipment designed for 
closest tolerance and finest finish— 
these and more are an invisible 
part of each Bunting Bronze 
Bearing and Bar. 


A sales organization of graduate 
engineers is able to intelligently 


Propuct ENGINEERING — Octoser, 1949 


discuss your design and produc- 
tion problems-with you. A manu- 
facturing organization that moves 
swiftly responds to your produc- 
tion schedule on time. 

When you buy Bunting: Bronze, 
the entire Bunting organization 
is alert to the fact that you are 
a customer and that you want 
service as well as a product. The 
Bunting Brass & Bronze Com- 
pany, Toledo 9, Ohio. Branches in 
principal cities. 90 








Yoder roll-forming production line 


17 examples of Cost Cutting 


"di 


Lem 





Seam-welding, coiling and cutting into 
rings, combined with cold-roll-forming 


Coiled strip from the coil box (extreme right) formed, seam or spot welded, curved or 


is here seen being pulled into the cold roll 
torming machine wv hence it emerges as a twin 
tubular section. Continuing on its way, it next 
passes through two seam welders. An extra 
roll stand on the second seam welder, helps 
pull the section through the welders and push 
it into and through the Yoder coiling and 


automatic Cut-Off machine. These four oper- 


coiled; several materials can be combined 
into one composite shape. felt, rubber, ad- 
hesives and other materials can be inserted 
or injected; tubular shapes with open or 
lock-seams may be made, and a multiplicity 
of other operations performed, at little or no 
extra cost. Thus drastic production economies 
may be effected. 


ations are performed in a single pass through * "3 d 
Yoder engineers will be glad to design for 
the continuous production line, with only one 


i you the kind of roll forming and auxiliary 
operator and a helper — the same as would 


es equipment best suited to your needs, simple 
be required for roll forming alone. This 

E or complex. Consultations, estimates, recom- 
Yoder line makes 6,000 bicycle rims per day. 


e : mendations for the asking. 
It was installed for the Atnold Schwinn Co., 


THE YODER COMPANY 


A variety of other shapes may be similarly 5524 Walworth Avenue © Cleveland 2, Ohio 


Chicago, world-famed bicycle manufacturers. 





ENGINEERING 


ODE ROLL FORMING, TUBE MILL AND 
end SLITTING MACHINERY 





41 YEARS’ LEADERSHIP è COILING * SLITTING è FORMING * EMBOSSING * CURVING * WELDING * CUTTING-OFF 
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Er w Uependability 


GP ELECTRIC 
AUTIUMATIL M ELELTRI 


RELAYS 


In Automatic Electric’s 
complete line of relays, 
there are over forty 
basic types—offering 
spring and coil combi- 
nations in almost infi- 
nite number. They are 
dependable and proved 
products of an organi- 
zation that has made 
electrical remote con- 
trol its business for 


more than fifty vears. 


Automatic Electric 
Stepping Switches are 
designed and built to 
assure exceptionally 
long life. A complete 
range of Automatic 
Electric Switches is 
available for all remote 


control applications. 


For help in the field of remote control, call in an 


New Class “B” Relays 


The newest and most outstanding member 
of Automatic Electric's relay family is the 
Class *B"—even better than the widely 
used, widely copied Class “A” Relay. De- 
signed for ordinary relay service—open- 
ing, closing or switching circuits—and 
for extremely high-speed operation. Inde- 
pendently operating twin contacts assure 
perfect contact operation. Contact points 
are dome-shaped to maintain uniformly 
low contact resistance. May be arranged 
in one or two pileups with maximum of 
16 contacts on 13 springs in each pile. 


Hermetic Sealing 
Available To Maintain 
Automatic Electric Quality 


All Automatic Electric Relays can be ob- 
tained in hermetically sealed housings to 
maintain the high quality for which these 
relays are famed. The "sealed-in" con- 
trolled atmosphere protects them from 
electrical or mechanical failure resulting 
from varying conditions of temperature, 
dust, humidity, acid, fungus or air pressure 
—and makes them completely tamper- 
proof. 


The New Type 45 Switch 


Here, for example, is a rotary switch that's 
new and better! Faster... 70 stepsa second. 
Greater capacity . . . up to 10 (or more) 
25-point bank levels, with single-ended 
wipers available for 50-point operation. 
Simpler . . . only one field adjustment. 
Compact rotary and re-set type switches 
are also available with 10-point bank 
levels and speeds of 35 steps a second for 
automatic or remote-control operations. 
And there's the famous "Two-Motion 
Switch” that selects one circuit from 
among two hundred in just 2 seconds or 
less. It's a re-set type switch adaptable to 
either automatic or remote control. 


Automatic Electric field engineer. Meanwhile, send 


for helpful literature. Address AUTOMATIC ELEC- 


TRIC SALES CORPORATION, Chicago 7, Ill. In 


Canada: Automatic Electric (Canada) Ltd., Toronto. 
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LEADING MANUFACTURERS STANDARDIZE ON THE BIJUR SYSTEM 






CHECKLIST 
of outstanding 
McGRAW-HILL BOOKS 






1. VIBRATION and SOUND 


By Philip M. Morse, Director, Brookhaven 
National Laboratory 


468 pages, 116 illustrations, $5.50 


| Here's authoritative information on the theory 

of vibration and sound—factual material on 

| strings... the case of plane waves in tubes . . 

and the application of operational calculus and 

the Laplace transform to the study of acoustical 

transients. This book explains and analyzes 

the simple oscillator, the flexible string, the 

vibration of bars, membranes, and plates, plane 

waves of sound, the radiation and scattering of ' 
sound, standing waves of sound, etc 


2. MECHANICAL VIBRATIONS 


By J. P. Den Hartog, Professor of Mechanical 
Engineering, M. I. T 


Srd edition, 478 pp., 6x9, 282 illus., $6.00 


This book deals with vibrational phenomena in 
a technical manner, yet emphasizes applica- f 
tions of principles and calculations to practical 

problems of vibration You receive valuable 
information on airplane wing flutter, helicopter 
ground vibration, torsional pendulum dampers, 
singing ships' propellors, and electronic instru- 
ments The principal applications to steam 
turbines, automobiles, diesel engines, and elec- 
trical machinery are included 














3. MATHEMATICAL THEORY of 
ROCKET FLIGHT 


By J. Barkley Rosser, Professor of Mathe- 
matics, Cornell University—Robert R. Newton, 
Technical Staff Member, Bell Telephone Lab- 
oratories, Inc.—and George L. Gross, Research 


Engineer, Grumman Aircraft Engineering Cor- 
poration 


276 pp., 6x9, 41 diagrams, $1.50 


Explanations and illustrations in this volume 
are combined with mathematical analysis to 
| show you factors involved in rocket propulsion 
Discoveries in the fleld are covered by a wealth 
of explanatory material including concise dia- 
grams, tables, and graphs. Covers such points 
as how jet forces prope! the rocket, how the 
rocket is rotated for stability, aerodynamic ! 
forces on a non-spinning rocket, effect of jet 

action, dispersion of a rocket, vacuum trajec- ` 
tory, launcher velocity, and tipping-off effects 


| Å. COMPUTING MECHANISMS 
| and LINKAGES | 








By Antonin Svoboda, Hubert M. James 


bv controlling oil film at the bearings 





| , Editor, i 
| Vol. 27—Massachusetts Institute of Techr ology i 
| Radiation Laboratory Series. OSRD-NDRC. " 
| 352 pp., 6x9, 177 illus., $4.50 f 
This guide to recent developments in radar 

| gives you a clear picture of computing mechan- 

isms in general, and includes a detailed study 

of the design of bar linkages 


| for use in computers. You 








receive a full account of 
e d as n — 4 - y g 1 > . | novel methods for the de- 
Oil film at the bearings kee ps the to all be arings and carefully con sign of bar linkages as gen- | 
metallic surfaces apart, reducing trols the oil flow at each individual erators of functions of one 
S "am . . . " and two independent var 
wear to a minimum. This oil film bearing automatically. uis ADUA GRUNA M 
must be maintained constantly to be This is accomplished by Bijur, the | Sven to the design of bar 6 
effective. system with positive "t 
Lubrication by hit and miss meth- Meter-Unit control of oil 
ods can't be depended upon to keep flow at the bearings. For 10 days free examination | 
bearings running smoothly. Proper further details write for | ; " f 
lubrication requires a system which "The A B € of Modern | McGRAW-HILL BOOK CO... INC. t j 
hantis W. 42nd. St., N. Y. C. 0 
force-feeds the correct amount of oil Lubrication. LL um A miis ddl 
below for 10 davs free exar.inatior n ap al 
387 In 10 days I will pay for books I wish to keep 


plus a few cents postage, and will return unwanted 
The correct | books postpaid.* 


| 
eil film » 2. 3. 4. | 
Biyur ^. Mem ! 


LUBRICATING CORPORATION uu oo MEUS eia 








i | Company k2e99962999 490984459 
f bearing... — 
L Position FPE-10-49 
r , * SAVE! We pay po tage and packing charges if 
Tu ge you end cash wit your order Same return 
privilege 
LONG ISLAND CITY 1, NEW YORK a» an a» an ep om an am R 
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wherever 
connectors 
must move 






n k 





v 
5 
A A 
| Ý 4 
4 4 
[ A A 
| ANCA 
í Y 4 
i x v i 
| Phot tesy Connecticut Railway & Lighting Lines 3 L 
| NORD 
j 22.88 - We ‘ 
i Air-line piping for motorbus brakes and doors takes constant l N PN 
1 punishment from movement and vibration. In the piping 4 A. 
i illustrated here, American Seamless Flexible Metal Tubing 4 


provides safe, flexible connectors that can bend freely as the 
piping moves and vibrates. 





There is a type and size for carrying fluids, steam, semi- 
L solids, or gases. If yours is a special problem, American en- 


rt gineers offer you their long years of varied experience in 
l connector applications. 
f For complete information on American Flexible Metal Hose 
^ and Tubing, write for literature. Address your inquiry to 
The American Brass Company, American Metal Hose 
Branch, Waterbury 88, Connecticut. In Canada, The 
Canadian Fairbanks-Morse Co., Ltd. 
Mutnos «A enican ! 
| exible metal hose and tu ıng 
{ is 
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large volume 
print production 





Never before has a Whiteprinter been able to offer you all the 
advantages found in this new Volumatic Model 93. It is the 
last word in large volume production of high quality direct 
positive BW prints. Advance models of this machine have 
already proved that it reduces reproduction costs . . . by faster 
production, less wastage, lower maintenance, simpler operation. 


it has countless uses. The Volumatic, like other 
Bruning Whiteprinters, produces sharp, highly 
legible copies of engineering drawings and 
documents . . . anything that is printed, drawn, 
written or typed on a translucent medium. Its 
uses increase daily as more and more business 
ind industries turn to the BW Process to elim- 
inate the. costly. practice of transcribing doc- 
uments, forms and records of all kinds. 


It is extremely versatile. The Volumatic Model 
93 produces sharp BW prints from post card 
size up to 42-inches wide and unlimited length 
You can have light, medium or card weight 
prints prints on tinted stoc ks . prints on 
flm or cloth prints with colored lines 


Anyone can operate it. The operation of the 
BW' Model 93 has been simplified to the point 
where a girl can learn to operate it in less 
than an hour 


Faster operation. I he new Volumatic produces 
BW Prints at speeds up to 105 square feet a 
minute. The prints are delivered dry and ready 
tor instant use 


Completely odorless. The BW Process is com- 
pletely odorless. BW machines do not require 
outside ventilation or exhaust ducts. They can he 
installed anywhere without offense 


It is mobile. There are no pipe or plumbing 
connections to tie this machine to one spot. i 
can be moved to convenient locations 


Uniform quality control. BW Model 93 auto 
matically and instantaneously coordinates de 
veloping and printing speeds. Changes in 
printing speed never result in over or under 
developed prints. A further safeguard to quality 
is Bruning's built-in constant wattage trans 
former which assures uniform operation of the 
machine although line voltages may vary from 
190 to 250 volts AC. 


Sead lodag tor full information. Let us 


send you a complete 
tle of literature. de- 
scribing the new BY 
Model 93 and the 
BW mediums you can 
use with it. See tor 
sourself the extreme 
versatility, economy 
and speed of this 
machine. There is no 
obligation 


Charles Bruning Company, Inc. 


4736-56 West Montrose Avenue, Chicago 41, III. 


New York * Newark * Boston * Pittsburgh * Chicago * Cleveland - St. Louis 
Milwaukee -+ Kansas City, Mo. - Houston * Los Angeles - San Francisco - Seattle 





Other Bruning products you should know about — Drafting Machines 


Sensitized Papers & Cloth + Trating Papers + Erasing Machines - Drafting Room 
Furniture + Slide Rules + Surveying Instruments + and many other products. 
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| 
| ELECTRICAL 
| WIRING 


or 


Motor Driven 
Machines 


This 16-page article pro- 
vides invaluable, funda- 
mental information on 
power and control wiring 
details: design factors and 
installation requirements 
for efficient machine. per- 
formance, trouble-free 
operation. and attractive 
| appearance. 
| Written expressly to serve 
| as reference material for 
| design engineers, the text is 
| | clear and concise. Helpful 
| photographs, diagrams, and 
sehematie drawings supple- 
ment the text. 
A few reprints of this arti- 
cle are available in booklet 
form at 257 each. Write 
to Reader Service Depart- 


PRODUCT 
ENGINEERING 


330 W. 42ND STREET 
New York 18, N. Y. 
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When your produet 


needs a lift 


Hitch on to this star! 





ON'T think of Allegheny Ludlum as a steel 
producer in the ordinary sense. We don't 
make “ordinary” steels. 

Our job is to create and develop materials in 
the special alloy field: stainless and heat-resistant 
steels, tool and die steels, carbide metals, special 
electrical and magnetic materials, and super- 
alloy steels for high temperature service. The 
function of these products is either to do existing 
jobs better than ordinary steels or other materials 
can do them; or to reach out into new fields and 


Complete technical and fabricating data 








ne EURO GAGS C 
Pittsburgh, Pa. . . . Offices in Principal Cities 


do jobs that previously couldn't be done at all, 
In practically every case, the use of these special 
alloy steels proves not only to be economically 
sound, but actually cheapest in the long run. 

Do you want to add something to present 
products: longer life, more wear, better looks, 
greater strength, less weight, finer performance? 
Let us help you do it. Do you have a new device, 
or re-design, still in the **good idea, but haven't 
found the right material" stage? Call us in— 
that's our job! 


engineering help, too —yours for the asking. — «. io 





ER 2 sfera dC cu UI 











Allegheny Metal is stocked by all Jos. T. Ryerson & Son, Inc., Warehouses 
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One of a series of messages to help you increase your understanding of business paper advertising, and its effect on your business. 


Why you and your 


advertising manager 


are partners 


m WHERE YOU SIT, advertising may look like 
the "glamour department" of your company 
necessary, of course, but pretty far removed from 
the hard-headed realities of the production line. 


But take a closer look. In one respect, the adver- 
tising manager's job bears a striking resemblance to 
your own. 


You're production-minded. You're concerned with 
anything that will improve plant procedures, speed 
up assembly time, prevent waste, and reduce the 
manufacturing cost per unit. 

And that is precisely where you walk arm-in-arm 
with your advertising manager. Because he thinks 
the same way about the manufacture of a sale. 


The whole process of selling and distribution are 
his assembly line. And every time he can reduce the 
unit cost of a sale by so much as a few cents, he 
increases your company's chance to show a profit. 


Ask him for a definition of advertising, and he will 
probably tell you that it is simply mechanized selling, 
a machine that multiplies the productive capacity of 
the sales force — seeking out prospects, arousing their 
interest, creating a preference for the things your 
company makes. 


And when it is concentrated among the hand- 
picked readers of business papers, advertising becomes 
the most efficient machine this partner of yours has 
found for lowering the cost of producing a sale. 


What are the ten ways to measure the results of your business paper 
advertising? You'll find the answers in a recent ABP folder, which we'll 
be glad to send you on request. Also, if you'd like reprints of this adver- 
tisement (or the entire series) to show to others in your organization, you 


may have them for the asking. 


PRODUCT 
ENGINEERING 


is one of the 129 members of The Associated Business Papers, whose 
chief purpose is to maintain the highest standards of editorial help 
fulness—for the benefit of reader and advertiser alike. 
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INDUSTRY 


No greater grip 
upon 
the shaft 


The original tapered cone-grip of the 
two-piece QD Sheave produces a tighter 
fit on the shaft than any other sheave. 


The tapered-bore rim, pulled up on 
the tapered-cone hub, causes a cone 
friction grip of rim on hub; and, in 
turn, a positive press fit on the shaft. 


Yet no sheave is as easy to put on 
and get off. Positioning the hub first 
saves juggling a heavy rim—the rim 
slides easily over the hub and is pulled 
up by the full-sized bolts. The same 
bolts are used as jack screws to loosen 
the rim for dismounting—and the hub 
stays put in permanent adjustment. 


For Balanced Drive Performance 

Specify Worthington Multi-V- Drives, with 

2 ad QD Sheaves and Worthington-Goodyear EC 
Worthington QD Sheave— Original V-Belts. Each strand in the belt carries its 
Tapered Cone-Grip Sheave. Easy to equal share of the belt load, as each belt 
Get On—Easy to Get Off — Yet Always carries its full share of the drive load. (Good- 
Tight on the Shaft. The Quality-Built year EC Cord or Steel Cable V-Belts are used 
Sheave That Makes Alignment Easy exclusively in Worthington Multi-V-Drives.) 


—fer Longer Belt Life. Complete Range of Stock Sizes — 


Prompt Shipment 
wo RT E f M G TO Aj 853 listed stock sizes in "A", "B", '*C", and 


"D" sections, fhp to 200 hp . . . 332 listed 

- 1. = stock sizes of EC Cord V-belts. Send coupon 
SSS KK ——— for latest Worthington QD Sheave bulletin. 
PEM MPSS — ? , 


Ex 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


See eee See 
MULTI-V-DRIVE SALES DIVISION 


Worthington Pump & Machinery Corporation 
Multi-V-Drive Sales Division, Dept. ayp.9.9 
Buffalo, N. Y. 


Send latest bulletin on Worthington Multi-V- 
Drives. 


* 

Buffalo, New York * General Offices: Harrison, New Jersey Mu 4 
B: x 2^ Brite ais Caco. o Go nM 4 
POWER TRANSMISSION: sheaves, V-belts, variable speed drives à 


PUMPS: centrifugal, power, rotary, steam 


AIR COMPRESSORS: water-cooled, air-cooled Address 
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Only *2.98 helps put new “‘sell’’ | 


in television advertising 





TRL 


Sponsor of television show had to refilm his commercials to 
meet a new selling problem. New films picked up at the studio 
1 p.M., delivered to TV station 800 miles away 8:47 P.M. 
same evening. Air Express cost for 11-lb. carton, $2.98. (In 
undramatic fashion Air Express keeps radio, television or any 
business rolling.) 


Remember, $2.98 
bought a complete ser- 
vice in Air Express. 
Rates include door-to- 
door service and re- 
ceipt for shipment — 
plus the speed of the 
world's fastest shipping 
service, 





Every Scheduled Air- 
line carries Air Ex- 
press. Frequent service 
—air speeds up to 5 
miles a minute! Direct 
by air to 1300 cities; 
fastest air-rail to 22,000 
off-airline offices. Use 
it regularly! 


— 


Only Air xpress gives you all these advantages 


Nationwide pick-up and delivery at no extra cost in 
towns, cities 


principal 


One-carrier responsibility all the way; valuation coverage up to 
$50 without extra charge. And shipments always keep moving 
Most experience. 
Air Express 
Direct by air to 1300 cities; air-rail to 22,000 off-airline offices 


More than 25 million shipments handled by 


These advantages make Air Express your best air shipping buy 
Specify and use it regularly. For fastest shipping action, phone Air 
Express Division, Railway Express Agency. (Many low commodity 


melos 












Rotes include pickup ond delivery door 
te door in ol! principe! towne end cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


scHEDULED AIRLINES or rHE v. s. 
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LOWER YOUR COSTS 


FOR 


There is no compromise 
when you pick Vikings for 
your job. They are built in 
the most complete range of 
sizes and styles to give you 
the pump that will helo you 
cut your pumping costs. 


The Viking line assures you 
of the correct pump. No 
wasted power... no need 
to accept a pump not quite 
designed for your work... 
or one a little too small 


. + Or one a little too large. 
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Y 
Takes the 


They're Automatic! 
For all Pre re, Te 


L € d F 
€ pplications 

ge all kind gast 
liquid and air 

It's profitable’ Be 
cause antiquated auto- 


matic or mar 
ated control 

r profits! 7 
whether you are a manu- 
facturer, wholesaler, 
dealer or user 


e augas conteo 
srorems 
s contou 








© 
© avromanc sarety 
smut ovr s 
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conteos 
© macm t001 conteos 


GA 
GENERAL CONTROLS 


Manufacturers of Automatic Presiure, Temperature, Level & Flow Controls 
Factory Branches: Birmingham (3), Boston (16), Chicago (5), Cin 


cinnati (2), Cleveland (15), 


YOUR JOB! 


By Using The Right 
VIKING PUMP 


They 


7-70 
THERMOSTAT 
s.....Ļ.. 


Ask for free folder 49SX today. 


Pump Company 
nq Cedar Falls, lowa 











are built to fit YOUR job. 





Gi 
MOTOR OPERATED 


VALVE 
* "9*9 979789 * 


v 300 x 10 
GAS MAGNETIC 
REGULATOR LEVER VALVE 


Gas 


Dallas (2), 





860 
VALVE 


so 
DIAPHRAGM 
VALVE 


Denver (10), Detroit (8 


Glendale (1), Houston (6), Kansas City (2), New York (17), Philade! 


phia (40), Pittsburgh (22 
12), Tulsa (6 ° 


Propuct 


Seattle (1 
DISTRIBUTORS IN PRINCIPAL CITIES 


ENGINI 


San Francisco (7), St. Louis 
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A M Taun SIZE -MARKED 


cece | socket head 


sizes are issued correctly 


and the size-mark speeds J Ga p scr ews 


up sorting of left-over, / A 
EE. Aan NS 


Ct ^ bold, ow 





















mixed-up screws ... 
eliminates waste. 


\ like 'em 
\ \ because they can spot 
| \ the right size at a glance. 
No need to waste time / 
guessing or gauging. 


like 'em because the 
correct size and thread pitch, | 
clearly marked on the J 
screw head, helps them learn / N " 
faster . . . work faster. / 


b ^ m 





like 'em — they 
recognize the sales advantages 
of the size-mark to customers’ 
\ service men in the field / 
"^ enreasembly jobs.* / 





MV 5 with GEAR-GRIP* 
ES -fingers wont Shp 


Parker-Kalon Gear Grip prevents fingers from slipping even when oily. 
Makes fast fingers sure fingers. 

ONLY ON PARKER-KALON Socket Screws will you find the Size-Mark 
and Gear Grip . . . developed after extensive study of shop practice 
to speed work. Samples Free, on request. See why P-K "years ahead" 
Socket Screws can put your product out front, assembly-wise as well as 
sales-wise. Send for Stock List Now. Parker-Kalon Corporation, 200 
Varick Street, New York 14, N. Y. 


PARKER KALON Zy% foageld SOCKET SCREWS 


LJAVAILABLE THROUGH ACCREDITED DISTRIBUTORS IN EVERY INDUSTRIAL AREA 
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APPARATUS PORCELAIN COSTS 





IF apparatus porcelain costs have 
you stymied . . . on products either 
existing or planned . . . bring your 
problem to Locke. 


HERE, at your disposal, is one of 
the world's finest and largest Cera- 
mic Research Laboratories, staffed 
by experts whose porcelain "know- 
how" is backed by Locke's more 
than 55 years experience with all 
phases of porcelain design and 
manufacture. 


FREQUENTLY Locke, in combina- 
tion with your engineering depart- 
ment, can effect major cost reduc- 
tions in apparatus porcelain by 
re-designing a piece so that it lends 
itself to modern low-cost manu- 
facturing techniques. 


SO, if you've got a problem in 
porcelain . . . either of a design or 
manufacturing nature simple 
or complex, try us. The recom- 
mendations of our Ceramic En- 
gineers may caable you to produce 
an existing piece for considerably 
less... or a new piece for much 
less than you expected to pay. 


CONSULT your local Locke repre- 
sentative, or write direct. Address 
Department AP. 


OCK 


IW c OW"T"ORnA Tt 





BALTIMORE, MARYLAND 





HOW PROPER HOOD DESIGN 
REDUCES PORCELAIN COSTS 


Designs often specify deeply undercut 
hoods which require several costly 
manufacturing operations. Yet, in many 
cases, shallow hoods can be simply and 
inexpensively produced without jeop- 
ardizing mechanical or electrical per- 
formance. In most cases, Locke engi- 
neers recommend a minimum spocing 
between hoods of 3 to 4 times the 
undercut depth. 


Less costly hood design 


Perhaps such money-saving details can 
be incorporated in your designs. Why 
not call on us and find out 





Contain plenty of money-saving hints on 
the design and manufactere of apporatus 
porcelain. Write for your free copy —today. 





| Practical data on 
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How fo select 
the right material 
for the right job 
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7500 


MATERIALS 


in the 


Revised, Enlarged 
6th Edition of 


By GEORGE S. BRADY 
789 pages, 6 x 9, $7.00 


Here’s your short cut to essential facts 
you need in the selection and specifica- 
tion of materials. It saves you endless 
time—and eliminates error—in the 
choice of materials for manufacturing, 
construction, engineering, chemical pro- 
cessing, etc. You get full descriptions 
of hundreds of processing materials 
used in the basic and intermediate in- 
dustries—plus data on imported raw 
materials that the war emergency has 
shown to be important to American 
industries. 





You get 7500 materials descriptions 
Years of work have gone into selecting 
only the most pertinent facts about 
some 7500 materials, and presenting 
them in compact form for the conven- 
ience of industrial engineers, execu- 
tives, architects, designers, builders, 
and purchasing agents. Arranged for 
instant reference this handbook gives 
chief characteristics, comparative data, 
sources, substitutes, adulterants, and 
uses. The chief ores and most import- 
ant of industrial chemicals are in- 
cluded. A new section on materials 
economics gives you valuable details 
on procurement and use of materials 
throughout the world. It features a 
wealth of helpful charts, maps, tables 
and illustrations. 


10 DAY FREE EXAMINATION 


eeeeeeeenccensncccceccccescccccseuscssesauscceseuess, 
MeGRAW-HILL BOOK CO., INC. : 
330 West 42nd St., New York 18, N. Y. 
Please send me i copy f Brady's 
MATERIALS HANDBOOK, 56th Edition 
for 10 days’ examination on approval. In 
10 days I will remit $7.00, plus a few cents 
postage, or return book postpaid * 


Name .. 

Address 

City Zone 

Pos 

Compar FPH 
* SAVE! We pay postage and packin 


if you send cash with your order $a 
privilege 
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^ return 
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i PROFESSIONAL 
| SERVICES 


S. B. BARNARD, LL.B., M.E. 


Patent Attorney 


Mechanical F 


1 ve and A 
PATENT ANALYSES à INVESTIGATIONS 


11 4-5428 





THE CARLSON COMPANY 


Spring Design Specialists 
MECHANICAL PRODUCT DEVELOPMENT 
277 Br New York 7, N. Y. 
Barcla : 


HERMAN LEWIS GORDON 


Registered Patent Attorney 
Patent Invest nd 0 
Vider Boise N iv Drive 
Wast LE X & x rs M 





GEORGE H. KENDALL 


Consulting Mechanical Enaineer 
Cost Reduction Studies: Process or Product 
Redesigr r Profit 


Trot 








NEW YORK 
ll TESTING LABORATORIES, INC. 


CHEMICAL, MECHANICAL, ELECTRICAL 
METALLURGICAL ENGINEERS 
CHEMISTS, PHYSICI 


ANALYTICAL 
s Materials ar 
n 8 





CHARLES VESELY & 
n ASSOCIATES, INC. 


ners and. Enoineers 

p ‘ I 

Er ‘ a F t 
L] r p ent í Dur Gond 


—— 


WINDMILLER 
ENGINEERING SERVICE 


MECHANICI 
DESIGNING DRAFTING STYLING 


New Pr t Existing Products 
Welded Products 


y, Galesburg, Ill. 


Consult these Specialists 





when you need professional assist- 
ance in solv!ng difficult problema 
Their specialized knowledge and 
broad experience can prove invalu- 
able in saving both time and money 
for you. 
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REPLIES (Boz No.): Address to ofice nearest you 











NEW YORK: 330 W. §2nd St. (18) 
CHICAGO: 520 N. Michigan Ave. 11) 
SAN FRANCISCO: 68 Post St. (4) 
POSITIONS VACANT 
MI HANICAL ENGINEER Ball and roller 
bearing engineering and sales work in East- 
New York and New York City areas. Wr 

P-9218, Product Engineering 





MACHINE DESIGNER 





For design and layout 

































of turning mac! Experience in c! 
tool design re Replies held confid 
Include sur experience in letter to Per- 
ROT De The Monarch Mact 
Tool Comp ey, Ohio 
GRADUATE MECHANICAL Engineer with at | 
least five years ex ience in The ly- 
namics, Air and Gas F specializing in Re- 
search, for pe tion with leading | 
ogreasive oratory located n 
the Southwes Hox FF, Socorro, New 
Mexico 
EMPLOYMENT SERVICES 
SALARIED POSITIONS $3,500.$25,000, If you 
ure considering a new connection commun 
cate with the undersigned We offer the 
riginal personal employment service (39 years 
gnized standing and reputation). The pro 
ture, of highest ethical standards, ts ind 


zed to your p sonal re 
tures with t Init 
ir identity « 
tected 
R. W 
N. Y 


part. Y 


iirementa and 
ative on your 
] and present pos 
Send onlv nan ind addresa f 
Bixby, Ir 268 Dun Bldg., But 


s over 











SALARIED PERSONNEL, $ 
nfidential servie atat 
red to needs of ! g le 

| chang f connection under 

ng, if employed, full protect 
sition Sena ame and a 
s € sultat 
Thayer Dept H 
New Hav Cor 


POSITIONS WANTED 























E ENGINEER. Graduate Engineer 
P 15 years design. shop. laborat 
I r ' i 1 ectr 
l s ts 1 tev Lar 
English French—now er 
^ s s t f gir or 
sales iet engir andling 
S.A. or fc zn nts for progressive 
1 ar PW-9952, I t Eng 
| MECHANICAL ENGINEER: Mer of A.S 
M.E Ace 4 Married; I red ¢ lua 
! gir r d s spor hl ` a M 
|} chanica Assis i Tw 
rs sif 1 a x 
ea n. tes 1 r 
und administrati 1 E w f neces 
sa R PW-99 I luct F ng 
| 
| GRADUATE MECHANICAL Er M 
Cornel! Univ., Men A RM.E, fa e 
llent ed (d eneriet backgrou 
13 years’ s T 1 | eng ng ex 
nc renea 1 lesicr 1 
sting relating to ! sa 
activitw fn th ect ur ! 
| machine design, and ct al fields 
| pe 1 Ma 1 r ivel, re 
| ^ Desires perr t responsible posi 
with rogressive orga n whe teg 
varied experience i ative ability will } 
va asset. Resur request PW-1009 
Product Engineering 


SELLING OPPORTUNITY WANTED 








LES AGENT g} st grade in- 
lustr s M in N. Y. area 
s s additional line sted in raw or 
semi-fabricated item introduction 
motion and sales asis. Expe- 





dealing with d 
RA 


t and research 


ngineers 1001, Product Engineering. 


BUSINESS OPPORTUNITY 


National Organization 






s anxious to buy or license patent 
st roducts ise Wares e ca 
sel 1 cals r t les and related 
s it have a ew product 
s it. Wr Products, 678 





1949 


SEARCHLIGHT SECTION 


DIRECTOR 
OF ENGINEERING 


To head engineering and research depart- 
ment of leading manufacturer of Aircraft 
and Industrial Electro-Mechanical equip- 
ment. Must have proven record of ex- 
perience and ability in this specialized 
field, particularly with regard to mechan- 
ical design. 


Substantial salary plus royalty on new 
designs. 


Forward complete resume to 


P-1031, Product Engineering 
330 Weat 42nd St., New York 18, N. ¥ 


Engineers - Executives - Technical Men 


Salaried Positions, $4,000 to $30,000. This Con- 
fidential service for men who desire a new connec- 
tion, will develop and conduct preliminary negoti 
tions without risk to present position. Send name 
and address for details. 


TOMSETT ASSOCIATES 
1206-2 Berger Bidg., Pittsburgh 19, Pa. 








MPS 


mpass 

Sol 
1 base to 
niniature 


GRAIN of WHEAT LA 






Mazda G.E. 328 
6V 2A 





Photo actual size 


Glass Bulb '4*x*S* 
doz. $150 am 


MARKTIME 
5 HOUR SWITCH 
A 10 amp. timing device. 
Pointer moves back to zero 
after time elapses. ideal 
for shutting off radios and 
TV sets when you go to bed. 
Limited e at this spe- 


cial PRIC $3.90 
$6.55 





Either 
type 









Also available in 15 min.-30 min.-l hr. at 















ISOLATION 
TRANSFORMER 





Nat. known Mfgrs. 50 watt 
2 windings V. to 
E y. Idea prevet 
ks fr i radios 
and medical and 
Tonic devices. 1.95 
Shipping Weigt bs. Other 
and 22 I tock. 










D.P.S.T. LEACH RELAY 








$1.00, 7 for $2 


FII Min. st ipment, $1. 


pis 
GONIOMETER 55:257 
dicus 











Kilowatt Demand Meter Totalizer containing 
avy-duty TELECHRON B-7, 1 RPM motor and 
ndre of watch size gears, clutches, spring 

2 It 





Shipping we 





~s tor $10.00 $2.50 


—— 
WE are Authorized Wholesalers 
for Micro Switch Corporation 
and carry the largest stock of 
Allen-Bradley Solenoids 
Potter and Broomfield Relays 
Guardian Electric Co. Solenoids and Relays 

Haydon Clock Motors in all speeds 


BLAN 


Experimenters and Inventors Supplies 


64 P Dey St., New York 7, N. Y. 















EST. 
1923 


EST. 
1923 











PRESSURE GAUGES 


New Gauges at Low Surplus Prices. 


For Manufacturers of Compressors. Hydraulic 
Í Equipment, etc., using quality pressure gauges in 
| job tots. 
| Tell us your requ 
| FS-1627, Product Enginee 
West 42nd St., New Y 


rementa Deale 




































HOW TO LICK A piures IN | EASY LESSON | 


Establishing thie proper relationship of the tnnu often come up with suggestions that can help cut " 
merable factors involved in spring design calls for a your production costs 
lot of ume-consuming mental gymnastics. But Whether you need one spring or a million, we'd 
many manufacturers have found the easy way out like to add your name to our long list of sauustied Hf 
They simply call on Wickwire's spring and forme customers. Why not make an appointment to have j 
wire specialists to tackle their problems us see you about your spring problem? There is no In 

This approach is a sure way of getting springs obligation and it may save you alot of time, trouble | 
with plenty of stamina and toughness. For during and expense a! 
the past 25 years, our engineers have developed over Send for our free book, “Springs and Formed M 
50,000 ditterent spring designs And, by WOrKing Í full f taluahle data al 

idan-hand. with our skilled toolmakers, they performance. 

ets 







A PRODUCT OF THE WICKWIRE SPENCER STEEL DIVISION + THE COLORADO FUEL AND IRON CORPORATION 
SPRING SALES OFFICE & PLANT—2 New Bond St., Worcester 6, Moss. * EXECUTIVE OFFICE— 500 Fifth Ave., N. Y. 18, N. Y. 
SALES OFFICES —Bo«ston * Buffalo + Chicago + Denver + Detroit + New York * Philodelphia 

PACIFIC COAST—The Colifornio Wire Cloth Corp., Oaklond 6, Cal. 


Other Quolity Wickwire Spencer Products include: Wire, Wire Rope, Metal Convevor Belts, Choin Link Fence, Industria! 
Wire Cloth, Poultry Netting, Hordwore Cloth, Insect Wire Screening, Welded Wire Fabric for concrete reinforcement 
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MATERIALS 


Adhesives 19 32 
Aluminum Alloy. M 64, 67-68-69 
Bimetal .. 320 
Brass 8. 65. 251. 283. 346 
Bronze 65. 331 
Carbon 301 
Ceramics a2 
Copper Alloys 8. 65. 283, 300, 330, 316 
Felt 280 
Fibre 234 
Friction Materials 160. 175 
Glass 210 
Graphite tth Cover, 22-23. 301 
Jewel. Synthetics 264 
Leather 59, 285 
Magnesium Allo: - 32. 256 
Molybdenum Allos- 212 
Nickel Alloy- ?nd. Cover. 213. 311 
Plastics 16, 24-25. 37. 57. 58. 61, 279 
303, 304 
Plasties, Laminated 234, 243 
Powdered Metals 212, 257 
Rubber & Synthetics 6. 196, 246, 316 
Silicones 18. 184 
Stainless Steel 16B-C. 32A. 36, 63. 76 
166, 209, 214. 219, 220, 210, 241. 219. 251 
289, 337 
Steel. .32A. 36. 60, 63, 166, 219, 220, 253, 325 
Zim 0 
STRUCTURAL PARTS 
Castings 12. 211. 230, 271. 271. 298, 308 
Die Castings 8-19, 77. 200, 319 
Forgings 216, 262. 265, 290 
Metal Powder Part- o o o 
Rods 65, 195. 251. 346 
Stampings 195, 205, 262. 290 
Tubing 29. 16. 56, 65. 1614. 185. 187 
191, 207. 2148. 276. 289, 325. 335 
Wire 63. 65. 241. 219, 289 
FINISHES 
Galvanizing I. 18 
Paints & Lacquers $07. 317 
Plating 74. 184. 213 
Polishing 264 
Rust Proofing 309 
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MECHANICAL PARTS 





Adhesives 19. 321 
Balls 228. 284. 304 
Bearings, Ball. Roller and Needle ith 
Cover. 32B. 45. 50. 54. 62. 80. 206. 217 
222, 262. 275. 297. 315. 323. 327 
Bearings. "Oil.le««" 250, 270 
Bearings. Sleeve 297. 318. 331 
Bellows 53 
Belts 9 
Bolts, Nuts. Serews and Rivets 13. 164 
10. 52. 72. 169. 186. 188. 194. 199, 201, 203 
204. 210, 232. 238, 258. 261. 262. 263. 295 
308. 316. 322. 321. 3141. 318 
Brushes 258. 30 
Chains 9, 51. 247, 288 
Clutche- 35. 235. 
Compres-or- 181. 339 
Container- 252 
Counters I 
Couplings. Flexible 5l. 208. 217 
Couplings. Hose & Tube n 
Engines i8. 221. 234. 236 
Fasteners 13. 164. 40. 52. 72. 169 
186, 188, 194. 199, 201, 203. 204, 210. 232 
238. 258, 261. 262, 263. 295. 308, 310. 32? 
324, 341. 348 
Gages & Instruments HH. 193, 238, 245 
Gears 73. 192, 252, 272. 284, 288. 302 
113. 321 
Hose 133 
Hydraulic & Pneumatic Equipment. 4. 43 
10-71. 193, 262, 266, 270, 292, 299, 305 
Joints 234. 286. 320 
Lubricating Equipment j9. 286. 331. 350 
Packing. Gaskets. Seals 35. 39, 18. 59 
229, 280, 285. 286 
Pumps 70-71. 181. 193. 292. 299. 302 
305. 308. 339, 3160 
Rings 197. 258 
Shafts 198. 326 
Sheaves & Pulleys 14-15. 339 
Speed Reducers & Motor Reducer- 221 
254. 271, 284. 339 
Springs 14. 66, 236, 306. 344 
FVhermo-tat- I6. 53. 312. 320, 328. 310 
limers 202. 204. 311 
Vires 218 
Pran-missions ird Cover. 9, 212. 277. 292 
Valves & Fittings 12, 173. 252. 255. 258 
266. 278. 292. 299. 321 
Vibration Dampers 282 
Washers 200, 248 
Wheels & Casters 14 
Wire Cloth 250, 264. 281 
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ELECTRICAL PARTS 





Brakes 53. 241 
Contacts 2. 30 
Controls & Control Equipment 2. 10-11 





33. 34, 48A-B. 182-183. 238. 290. 293-294 
$06, 333 
Electronic Equipment 290 
Heating Units 28. 274 
Instruments HH. 202, 204. 238. 215. 311 
Insulators 234 
Lamps 288 
Magnets 190 
Motors ird Cover, 20-21. 30. 49. 61-A-B 
171. 1717, 221, 223, 227. 231. 237, 239. 211 
242, 274, 211, 292 
Rectifiers 2, 38 
Transformers 241 
Wire & Cable V. 062. 179, 278. 302 
Wiring Accessories 17. 179, 278. 302 


DRAFTING ROOM EQUIPMENT 


AND SUPPLIES 


6.27. 233. 258. 269. 288. 290, 336 


FABRICATING METHODS AND 


SERVICES 


Assembling 

Brazing 

Drawing 192 

Finishing 

Forming 208, 

Grinding 

Hardening 

Molding 16. 24-25. 37. 57. 58. 61 
303. 304 

Shearing 

Spinning 

Stamping 205, 208. 262, 290, 

Swaging 

Welding 267. 268. 


ENGINEERING AND 
TION SERVICES 


362. 273. 28. 233. 227. 301 


BOOKS 


228. 232. 216, 272. 286. 296, 300, 
316, 328, 334 


TRANSPORTATION 


jun 


06, 


9 


14 
192 
304 
208 
332 


PRODUC- 


312 








£. Every | 
à. Chase T 


é free-cutting | 
| 





: ROD ALLOY zs... 


n Vn f fW QU \) ~ 


HOI and C worked! | 


E assure you free-cutting rod alloys of unmatched 
quality they a// are extruded and then cold drawn to 
finished dimensions. This hot and cold working is your r 
insurance that the rod you buy from Chase is of uniform l 
close dimensional tolerances | 





composition and structure...rod that is held to extremely 


And from Chase you can buy any type of rod alloy that 


- 





you especially need for a particular job. We regularly 
make 19 rod alloys...several of which should be the 
answer to your requirements. If not, you can draw upon 
our extensive Research Department facilities...all as part 
of Chase Service. Don't you think it worth while to call i 
your nearest Chase Warehouse or Service Office today? Á an 
You'll get on/y the best for your needs! , ti 





The AMaltond Headguarlers for 
Chase, nas tear 


THIS I$ THE CHASE NETWORK ... hondiest way to buy brass 


ALBANY! ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DALLAS DETROIT MOUSTON! INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES — MILWAUKEE 
MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} ST.LOUIS SAN FRANCISCO SEATTLE WATERBURY (fSoles Office Only 





346 Propucr ENGINEERING — OcrTonerR, 1949 





ADVERTISERS INDEX 


Abbott Ball Co 
Acme Steel Co 
Airborne Accessories Corp. 324 
Aircraft-Marine Products Co. . 302 


Air Express Division of Railway 
Express Agency 340 


Alan Wood Steel Co. (Permaclad) 214 
Allegheny Ludlum Steel Corp. 337 
Allen Mfg. Co. 194 
Allied Research Products, Inc. 184 
Allis-Chalmers Mfg. Co 14-15 


Allis-Chalmers Mfg. Co., Tractor 
Div. 236 


Allmetal Screw Products Co., Inc. 188 


Aluminum Co. of America Fabri- 
cator i 31 


Aluminum Co. of America Fasten- 

ers : 40 
American Brass Co. 283 
American Chain & Cable Co., Inc. 288 
American Felt Co. 280 
American Hard Rubber Co. 196 
American Hot Dip Galvanizers 

Assn. i 
American Magnesium Corp. 


American Metal Hose 
American Brass Co 335 
American Screw Co. 72 
American Society for Metals 273 
American Steel & Wire Co. 16 B-C, 63 
Anaconda Sales Co. 330 
Anti-Corrosive Metal Products Co 
Inc. 
Arkwright Finishing Co. 
Armco Steel Corp. 
Armstrong Cork Co. (Gaskets, 
Packings & Seals) 35 
Armstrong Cork Co. (Industrial 
Div. Adhesives) 75 
Arrow-Hart & Hegeman Electric 
Co. ; ‘ 48A-B 
Arwood Precision Casting Corp.. 308 
Atlantic Steel Co. 262 
Auto Engine Works 252 
Automatic Electric Sales Co..... 333 


Automotive & Aircraft Div. Amer. 
Chain & Cable Co., Inc. . 288 


Automatic Steel Products Inc... 


304 
322 


188 
256 
Branch, 


310 
290 
164 


Babcock & Wilcox Tube Co. 


Bantam Bearings Div., Torrington 
Co. 


Barnes Co., Wallace, Div. Asso- 
ciated Spring Corp. 

Beryllium Corp. 

Bethlehem Steel Corp. 

Bijur Lubricating Corp 

Blackhawk Mfg. Co. 

Blood Brothers Machine Co... 

Bound Brook Oilless Bearing Co. 250 

Brady Products, Inc., F. E. 308 

Bridgeport Brass Co. 65 

Briggs & Stratton Corp. 224 

Browne & Sharpe Mfg. Co 195 

Brown Instrument Co..... . 245 


334 
70-71 
320 
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Bruning Co., Inc., Chas. 
Bundy Tubing Co. à : 
Bunting Brass & Bronze Co. 


Cambridge Wire Cloth Co. 

Carnegie-Illinois Steel Corp 

Carpenter Steel Co. 

Carpenter Steel Co., Alloy Tube 
Div. 

Cash Valve Mfg. Corp., A. W. 

Century Electric Co. 

Chace Co., W. M. 

Chapman Valve Mfg. Co. 

Chase Brass & Copper Co., Inc 

Chicago Rawhide Mfg. Co. 

Cleveland Cap Screw Co 

Climax Molybdenum Co. 

Cold Metal Products Co 


Colorado Fuel & Iron Corp., Wick- 
wire Spencer Steel Div. 


Columbia Steel Co. 16B-C, 29, 


Commercial Shearing & Stamping 
Co. 


Continental-Diamond Fibre Co 
Continental Rubber Works 
Continental Screw Co. 

Cramer Co., Inc., R. W. 

Crane Co. 

Crucible Steel Co. of America 
Cuno Engineering Co 
Cuyahoga Spring Co 


Dayton Rogers Mfg. Co 
De Laval Steam Turbine Co 


Delco Products Div., Gen 
tors Corp. 


Dial Light Co. of America 

Diamond Chain Co., Inc 

Diefendorf Gear Corp. 

Dixie Cowdrey Machine Corp. 

DoAll Co. . 

Doehler-Jarvis Corp 

Dow Chemical Co. 

Dow Corning Corp. 

Driver-Harris Corp. 

Drop Forging Association 2 

duPont de Nemours & Co., Inc., 
E. I. (Plastics) 


Durez Plastics & Chemicals Inc. 


284, 
Mo- 


Eagle Signal Corp 

Earle Gear & Machine Co... 

Eastman Kodak Co., Industrial 
233, 

Electric Auto-Lite Co. 


Electric Auto-Lite Co., Instrument 
& Gauge Div. : 


Electric Boat Co., Electro Dynamic 
Div. à 
Electric Wheel Co. .. 


Electro Dynamic, Div. Electric 
Boat Co. .. 


Fafnir Bearing Co. 
Fairbanks-Morse Co. . 
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336 
276 
331 


250 
16B-C 


76 


56 


Fawick Airflex Co. — 
Federal Bearings Co., Inc. a 
Federal Mogul Corp. (Equipment) 297 
Fenwal, Inc. i 328 
Foote Bros. Gear & Machine Corp. 73 


Ford Motor Co., Industrial Ma- 
rine Sales Dept. 


Fulton Sylphon Div., Robertshaw 
Fulton Controls Co. 


Garrett Co., Geo. K 
General Controls Co 


General Electric Co., Apparatus 
Dept. 10-11, 20-21, 28, 33, 64A-B 

General Electric Co., Appliance & 
Merchandise Dept. 47 


General Electric Co., Silicones 
Chemical Div. 78 


General Industries Co 231 
General Plate Co. 74 
General Tire & Rubber Co 218 
Gibson Co., Wm. D 44 
Gits Bros. Mfg. Co 286 


Goodrich Chemical Co., B. F. (Hy- 
car) 6 


Gray Iron Founders Society Inc. 
Gray & Prior Machine Co. 


Great Lakes Steel Div., National 
Steel Corp 


Handy & Harman 

Hanna Engineering Works 
Hannifin Corp. 

Hartford Steel Ball Co 
Hassall Inc., John 
Haynes Stellite Co. 
Hercules Powder Co., 
Heyman Mfg. Co. 
Holo-Krome Screw Corp 
Hoover Co., Kingston-Conley Div. 
Hoover Ball & Bearing Co. 
Houghton & Co., E. F. 

Howell Electric Motors Co. 


Hyatt Bearings Div., General Mo- 
tors da 


Inc 


Imperial Tracing Cloth Co. 


International Nickel Co., 
Nickel Alloy 


. 258 


Inc., 
.2nd Cover 


Johns-Manville Corp. (Ind. Fric- 
tion Materials) 


Johns-Manville Corp. (Packings). 48 
Johnson Bronze Co. . 318 
Jones & Laughlin Steel Corp. 325 


Keuffel & Esser Co. 26-27 
Kohler Co. 12 
Koppers Co. Inc., Plastic Div. ..24-25 


Laminated Shim Co., 

lox) : i 258 
Lamson & Sessions Co. 13 
Lewellen Mfg. Co. 306 
Lincoln Electric Co. .. 268 
Linde Air Products Co. . 264 
Linear, Inc. 


Inc. (Ancor- 
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Designers’ dreams 
come true when 
cold heading is their process 


There is a latitude in the cold heading process that 
gives designers freedom to get the shape and dimen- 
sions of a small component part or fastener that meets 
their needs. 

Surprisingly enough, even the most unusual parts are 
produced by cold heading faster, more accurately, and 
with a greater saving of metal than in any other pos- 
sible way. The part is strengthened through cold forg- 
ing of the metal. Close tolerances are held. Fine finishes 
are the rule. Tool expense is a minor item. Actually, 
many shapes can be produced only by cold heading. 


Consider this unusual piece 


Here is a bracket for a refrigerator shelf, made of brass, 
chrome plated, or aluminum with anodized finish. 






illustration enlarged to show detail 


Please examine the illustration closely. Note the square 
shoulder. Note the cup for a neoprene washer. 

This part is made exactly as the designer specified it. 
It speeds assembly on the production line. Its design 
and finish have the enthusiastic OK of the sales de- 
partment. 


Let's talk about your problems 


Problems like this are not unusual here at Scovill. May 
we work with you when parts you want are still in the 
, 

design stage: wa... 
NOW READY, "A Guide to the Profitable Use 

of Cold Heading"—Bulletin No. 2. Here are / 
more examples of the advantages and limi- 
tations of this process. 









Special Cold Headed Parts * Recessed Head Screws + Sems » Tapping Screws » Standard Machine Screws 


Industrial Fastener Sales wreeve owsion 
SCOVILL MANUFACTURING (0, werervice 4s, con 


New York, Chrysler Bidg 
Detroit, 858 Moccobees Bldg. 
Whecton, Illinois 


los Angeles, 2627 S. Soto Street 
Clevelond, 6516 Detroit Ave 
San Francisco, 434 Brannan St. 
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ADVERTISERS INDEX 


Link-Belt Co. 

Lisle Corp. 

Litemetal Dicast, Inc. 

Locke, Inc. 

Logansport Machine Co., Inc. 
Lord Mfg. Co. 

Lukens Steel Co. (Clad Steel). 


Lukens Steel Co. (Flanging & 
Pressing) í 


McGill Mfg. Co., Inc. 323 


McGraw-Hill Book Co., Inc. 228 
232, 246, 272, 286, 296, 300, 306, 312, 
316, 328, 334, 342 


McKee Glass Co. 210 
M-B Products .. 284 
Mahon Co. R. C. 267 
Mallory & Co., Inc., P. R. 2, 34 


Master Electric Co. (Speedmaster) 
3rd Cover 


Maysteel Products, Inc. 236 
Meehanite Metal Corp. ........ 42 


Mercury Clutch Div., Automatic 
Steel Products Inc. 


Midland Steel Products Co. 262 
Miniature Precision Bearings, Inc. 262 
Minnesota Mining & Mfg. Co. 321 
Monsanto Chemical Co. .. = 
Morganite, Inc. ...... k 258 
Mt. Vernon Die Casting Corp... 319 
Mueller Brass Co 251 


National Motor Bearing Co., Inc.. 39 


National Paint, Varnish & Lac- 
quer Association, Inc. 317 


National Steel Corp. 32A, 166 
National Tube Co. 29 
National Vulcanized Fibre Co... 234 
Newark Wire Cloth Co. 264 
New Departure Div. Gen. Motors 
Corp. : 80 
New Jersey Zinc Co. 77 
Nicholson & Co., W. H. 324 
Norma-Hoffman Bearings Corp.. 315 


Ohio Gear Co. 313 
Ohio Seamless Tube Co. 46 
Ohmite Mfg. Co. 293-294 
Oilgear Co. .. 292 
Orange Roller Bearing Co., Inc.. 275 


Packard Electric Div., Gen. Mo- 
tors Corp. í mus MEM 
Paramount Oilless Bearing Co., 
Inc. 270 
Parker-Kalon Corp. 295, 341 
Parker Rust Proof Co. 309 
Peck Spring Co. 236 
Perkins Machine & Gear Co. 272 
Permanente Metals Corp. 67, 68, 69 
Pesco Products Co., Borg Warner 
Corp. 171 
Pittsburgh Plate Glass Co., Brush 
Div. . 307 
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Precision Tube Co. .. 
Progressive Mfg. Co. . 


Quinn Berry Corp. 


R. B. M. Division of Essex Wire 
Corp. 


Racine Tool & Machine Co. 


Raybestos Manhattan Inc., Equip- 
ment Sales Div. 


Redmond Co., Inc. 


Reliance Electric & Ragincering 
Co. 


Republic Steel Corp. cm Steel 
Div.) 


Republic Steel Corp. 
Tubes Div.) .. 


Revere Copper & Brass Inc. 


Reynolds Metals Co., Aluminum 
Div. 


Richardson Co. 
Robertshaw-Fulton Controls Co. 


Rockford Clutch Div., Borg-War- 
ner 


Roebling's Sons Co, John A 
Roland Tiener Co. Inc. 


Russe'l, Burdsall & Ward Bolt & 
Nut Co 


(Steel & 


SKF Industries, Inc. 

Sandvik Steel Inc. 

Schatz Mfg. Co. 

Schrader’s Sons Div., 
Mfg. Co. 

Scovill Mfg. Co. (Industrial Fast. 
eners) à 

Sewall Mfg. Co., E. B. 

Seymour Mfg. Co., The 

Shakeproof, Inc. 

Sharon Steel Corp. 


Skinner Electric Valve Div., The 
Skinner Chuck Co. à 


Smith Corp., Winfield H 
Soreng Mfg. Corp. 


Spencer Thermostat Division, Met- 
al & Controls Corp. 


Stackpole Carbon Co. 
Standard Electric Time Co. 
Standard Locknut & Lockwasher 


A., Scovill 


Standard Pressed Steel Co. 16A, 
Standard Tube Co. ... 
Steel Founders’ Society of Amer- 


Stephens-Adamson Mfg. Co. 
Stewart Mfg. Corp., F. W. 
Stokes Machine Co., F. J. 
Strom Steel Ball Co. 
Sundstrand Machine Tool Co. 


Telechron Inc. . 

Tennessee Coal, Iron & Railroad 
Co. 16B-C, 

Thomas Flexible Coupling Co. 

Thomas Steel Co. 


Timken Roller Bearing Co. (In- 
dustrial) 
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Torrington Co., 
Div. 


Torrington Co. 
Tourek Mfg. Co., J. E 
Townsend Co. 
Trabon Engineering Co. 


Transue & Williams Co., 
ing Div. 


Twin Disc Clutch Co. 
Tyer Rubber Co... 


Bantam Bearing 


Stamp- 


Union Carbide & Carbon Corp. 
264, 314 


Unitcast Corp. .. . 230 
United-Carr Fastener Corp... 324 
United Screw & Bolt Corp. 169 
U. S. Electrical Motors, Inc. 277 
U. S. Graphite Co. 4th Cover, 22-23 
U. S. Gypsum Co. : .. 281 
U. S. Steel Export Co.. .16B-C, 29, 63 
U. S. Steel Corp 16B-C, 29, 63 
U. S. Steel Supply Co. 16B-C 


Veeder-Root Inc. 17 
Vickers, Inc. 

Viking Pump Co. 

Vlier Mfg. Co. 

Vulcan Electric Co. 


Wagner Electric Corp 
Waldes-Kohinoor, Inc. 
Wallingford Steel Co. 
Ward Leonard Electric Co. 
Warner Electric Brake Co. 55 
Weirton Steel Co. 32A 
Wellman Bronze & Aluminum Co. 271 
Wel-Met Co. 212 
Westinghouse Electric Corp. 41 
49, 61 
Wheland Co. 274 
White Dental Mfg. Co., S. S. 304, 326 
Whitney Chain & Míg. Co. 51 
Williams & Co., J. H. 290 
Wirebound Box Mfgs. Assn. 
Wisconsin Motor Corp. 234 
Wolverine Tube Div., Calumet & 
Hecla Cons. Copper Co. 191 
Worthington Pump & Machinery 
CIE ...- 181, 339 
Wyman-Gordon Co. 265 
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INCREASED PRODUCTION 10% ON THIS MACHINE 


€ On a rivet heading machine at the Champion Rivet 
Company* plant in Cleveland, a Trabon automatic 
force feed lubricating system stepped up production 
10 per cent. 


Trabon performance enabled Champion Rivet Engi- 
neers to increase speed of the machine from 90 to 100 
strokes per minute, without danger of heating. Auto- 
matic, the lubrication is controlled by the start and 
stop of the heading machine, thus assuring the proper 
amount of oil to each point at all times. 


Trabon oil and grease systems are dependable and 
efficient . . . positive... safe. . . eliminate dangerous 
hand lubrication and waste. Completely sealed, Trabon 
WRITE FOR YOUR FREE systems operate under all conditions in all kinds 
COPY OF BULLETIN 484 of weather. 
Our engineers will be glad to cooperate with you in 
designing your machinery to include Trabon in the 
specifications. Call or write today. 
*Champion in name and performance alike, the com- 
pany was founded in 1895 by D. J. Champion, who was 
responsible for the design of many of the machines 
still in use today. 


TRABON ENGINEERING CORPORATION 


tiri coc fbsensnec irc 1814 East 40th Street * Cleveland 3, Ohio 
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Smart Engineers are taking advantage of Master's unusual ability to 
give them the RIGHT horsepower, the RIGHT shaft speed, the RIGHT 
construction features, the RIGHT mounting . . . all combined into 
one compact power package. ; 

Don't put up with make-shift assemblies when you too may be- 
enjoying these advantages. Master Motors, available in millions and 
millions of types and ratings (up to 150 HP) give you a selection you 
can gèt nowhere else. ; i uf 
Open, enclosed, splash proof, fan-cooled, ' ST ic 
explosion proof . . . horizontal or vertical the smart boys are Í 
- « « for all phases, voltages and frequencies i l 
mnn taking advantage of us 
speed types . . . with or without flanges or 
other special features . . . with 5 types of 
geor reduction up to 432 to 1! ratio . . . with electric brakes . . . s 
with mechanical variable speed units . . . and for every type of 


mounting . . . Master has them all and so can be completely impartial 
in helping you select the one best motor drive for YOU. 

Select the RIGHT power drive from Master's broad line and you can 
increase the saleability of your motor driven products . . . improve 
the economy and productivity of your plant equipment. 

THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 





GRAMIX helps Mercury Clutch 
eliminate power transmission problems 


" ry 


When engineers of the Mercury Clutch 
Division, Automatic Steel Products, Inc., of Canton, 
Ohio, designed the amazing new Mercury Clutch, they 
chose Gramix to play an important role in its operation. 
The Mercury Clutch automatically controls the application of torque 
to a load, reducing starting-power demand and protecting the power plant 
from dangerous overload. In the Type "C" Mercury Clutch shown, two bronze 
Gramix bushings and an iron Gramix breather ring contribute to the efficiency 
of the unit. Scores of industries have improved mechanical efficiency and 
saved money by switching to Gramix bearings, bushings, seals, gears 
and other parts. Gramix parts can be made to close tolerance dimensions, 
eliminating the need for further costly machining. Gramix is porous and 
during manufacture is impregnated with lubrication that 
normally lasts the life to the part or machine for which it is 
designed. Our engineers will be glad to study your 
prints and make recommendations. 





